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oe kernels 
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EP hat improved. ¢ our “dual processor 
VM30 to keep your market window 


FLASH EPROM; it's like a VMEbus life 


insurance policy. You can change operating 

- systems and. application code in the field. 
Upgrade modem-equipped remote locations 
ina flash! Or load code from diskette. 


~ What's mote, we've. boosted the VM30's 


‘speed with a 40MHz 68EC030 and 20MHz 
. 68302 Intelligent Multiprotocol Processor. 
Running a fieldbus like PROFIBUS? Data — 
‘transfers are now 25% faster for improved : 
real-time performance. 
Like all PEP VMEbus CPUs, the M30 fits 3 
5 the = Pena of bo hand ue X 160mm). 


open. much longer. Thanks to 5V : 
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1 MByte of bY FLASH 
EPROMs enable swift 
code changes 


Jil i legigge it, 
sal “eo. ad 


HH HE Hi i 


a ey: 
ih ui ra : : 


PARAAARGS22538 45 = 


wad — 
eee 





Single- height V VME font PEP is ean sized 
for today, tommorrow and beyond. Call us 
toll-free at 1-800-228-1737. 


Modular Computers® 
PEP Modular Computers, Inc. 
750 Holiday Drive, Building 9 
PITTSBURGH, PA 15220-2783 
Phone: 412-921-3322 
Fax: 412-921-3356 
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Own the road. 


f ATM/SONET OC-3 





ea)? 


@ Fibre Chanrie! 


Move into the fast lane with 
HP's low cost, multisourced, 
duplex SC fiber-optic trans- 
ceivers. 


When it comes to fiber-optic compo- 
nents, HP puts you in the driver's 
seat. With three new series of 1x9 
transceivers that meet the standards, 
deliver outstanding EMI performance 
and do it all for less. 


If you need FDDI compatibility, the 
HFBR-5100 series offers you three 
distance capabilities and power 
budgets. Choose from a 1300 nm 
transceiver for 11 dB backbone 
applications, a 1300 nm transceiver 
for 7 dB desktop appplications, and a 
very low cost 820 nm alternative to 
the FDDI LCF PMD. 


Select the HFBR-5200 series and you 
get an ATM/SONET OC-3 specified 


product at three different distance 
capabilities: 2 km 1300 nm, 500 
meters 1300 nm, and 150 meters 
820 nm. 


Meet the ANSI X3T9.3 Fibre Channel 
Physical and Signaling Interface with 
the HFBR-5300 series, which includes 
two 1300 nm transceivers operating 
at 133 Mbd for up to 1500 meters. 


So no matter which way you're 
headed, HP gets you there. But we've 
done more than just meet the 
standards. Because our new 
transceivers also provide you with 
superior EMI performance. 


So you can eliminate the need for 
extra shielding and gasketing, and 
save critical design time and materi- 
als cost. 


All of which drives you to market 
faster. And makes HP's new trans- 
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ceivers your best price/performance 
value. Plus they are from HP. So you 
can count on the quality and reliabil- 
ity of an ISO 9002-certified manufac- 
turer. 


To arrange a test drive and find out 
how you can receive an evaluation kit 
in the U.S., call 1-800-537-7715, ext. 
8188. In Europe, fax us 

at 31 2503 52977. 

We'll show you 

how easy it is to 

own the road. 


HP components. 
Opening the world. 


HEWLETT® 
PACKARD 


IN CANADA CALL 1-800-387-3867 ext. 8188 
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5.0 Volt-Only 


JEDEC Standard 
Software Commands 


Guaranteed 
High Endurance 


Sector 
Architecture 


Density 
Upgrade Path 


JEDEC Standard 
Pin-Outs 





Introducing the 4Mbit Am29F040, 
The Newest Member Of The AMD’ Flash Family. 


Someone had to set the standard. Vpp overshoot problems. In fact, the Am29Fxxx 

AMD did just that — establishing an industry architecture is the JEDEC standard for pin- 
standard by offering everything you need in the out and software for 5.0 Volt-only devices. Our 
most reliable, most flexible Flash memory Embedded Program” and Embedded Erase” 
devices available. In fact, we’ve sold over = algorithms make software implemen- 
3 million Am29Fxxx devices already. And & » tation easy — forget erratic erase failures. 
now AMD's 5.0 Volt-only, low-cost Flash Sector isolation ensures data integrity 
family is available in 4Mbit densities. during write cycles. And sector protection 

The Am29Fxxx 5.0 Volt-only Flash rie amoorue Fash devies, waitaie ~Uards specified code in applications. 
design ends DC-to-DC conversion and  andinal inate es What's more, the Am29F040 is the 








most reliable Flash device available. We don't 
just promise 100,000 write-cycle endurance. 
We guarantee it. And we’re the only one in the 
industry who does. Now that’s a safe buy. 

Flexibility is there, too. Densities to 4Mbits 
and 70ns access times make them perfect for 
today’s, and tomorrow’s applications. Eight- 
uniform-sectors adapt easily to both boot 
code and broad-base applications. Industry- 
standard packaging lets you use existing 
production equipment. And they're priced to 
compete with dual-voltage devices, so you'll 
standardize on AMD Flash. 


One AMD Place, P.O. Box 3453, Sunnyvale, CA 94088. © 1994 Advanced Micro Devices, Inc. AMD and the AMD logo are registered trademarks, and Embedded Erase and Em 
For more information on the Am29Fxxx family, contact your local AMD sales office or sales representative. International Sales Offices: Antwerpen (03) 248 43 00; Frankfurt area ( 





Call now for details on the industry standard 


AMD Am29Fxxx and the new 4Mbit Am29F040. 


Because you just can’t afford to invest in non- 
standard technology. 


800-222-9323 






f 


f Asher 


6‘. 
Advanced Micro Devices 


bedded Program are trademarks of Advanced Micro Devices, Inc. 
06172) 9267-0; Hong Kong 86 54 525; London area (0483) 740 440; 


Manchester area (0925) 830 380; Milano (02) 339 05 41; Miinchen (089) 45053-0; Osaka (06) 243 32 50; cA DER SERVICE 1 et} 784 0030; Singapore (65) 348 11 88; Stockholm (08) 98 61 80; Taipei (02) 715 35 36; Tokyo (03) 334 67 550. 
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AMPLIFIERS 


0.5 to Z000MHz 


High Power, up to +15dBm Rugged, Plug-in Package ron DO 


Both inside and out, the high level of performance you've 
been looking for in a broadband, plug-in amplifier is right here in 
Mini-Circuits value priced MAN series...featuring gain to 28dB, 
reverse gain greater than 40dB and power output as high as 
+15dBm! These unconditionally stable units are built incredibly 
tough to meet full MiL-sopecs and packaged in miniature 
0.4°x0.8°x0.25" hermetically sealed metal casings. Inside, 


Bea 
ae 


Rokonotano} 
rotons x no! 
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(10-24aqty.) 


the MAN amplifiers consist of 2 stages including coupling 
capacitors and can withstand operational temperatures from a 
frigid -55°C to a scorching +100°C! MAN amplifiers are 
available from stock starting at the small price of just $13.95. 
But, dont just read about this impressive list of features 
call Mini-Circuits and put the power of MAN amplifiers to 
work for you today! 

Mini-Circuits...we’re redefining what VALUE Is all about! 





Freq. Range Gain Max. Output 

Model f,to fy min. _ flatness* PWR** NF typ. Isol. tyo. DC PWR _ Price $ ea. 

(MHz) (dB) (+/-dB) (dBm) (dB) (dB) (V/mA) (10-24) 
MAN-1 0.5 -500 28 1.4 8.0 4.5 41 12/60 13.95 
MAN-2 0.5-1000 18 1.5 7.0 6.0 37 12/85 16:95 
MAN-1LN 0.5-500 28 1.4 8.0 25 42 12/60 15.95 
AMAN-1HLN = 10-500 10 0.8 18:0 3:7 16 12/70 15.95 
MAN-1AD 5-500 16 1.0 6.0 Le 50 12/85 24.95 
MAN-2AD 2-1000 9g 0.7 -2.0 6.5 33 16/22 22.50 
MAN-117AD 2-2000 8 15 -3.5 6.5 27 15/22 29.95 
* Midband 10f, to fy/2, +/-0.5dB **At1dB compression point “Case height 0.3 inch foteeas 

me a se ee 
Mini-Circults = wx:.0: 


P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 


For detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER Vol. 23 * MICROWAVES PRODUCTS DIRECTORY ¢ EEM « MINI-CIRCUITS’ 740- pg. HANDBC 
CUSTOM PRODUCT NEEDS...Let Our Experience Work For You. 
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IMPROVED LOW-POWER MODES HIGHLIGHT 1.8-IN. DRIVES... 47 
Designers of next-generation hard-disk drives try to reduce power while 
raising reliability using enhanced spindle motors. 


SUBMICRON ASIC TOOLS ENHANCE PREDICTABILITY .. . 61 


Accurate delay models and tight links between synthesis and layout produce 
ASIC designs that work. 


PROCESS IMAGES FAST WITH A REAL-TIME OS... 73 
Software based on BitBLTs uses a display list that combines drawing instruc- 
tions and compact descriptions of fonts and other objects. 


IMPROVE ENGINEERING’S DIALOGUE WITH MARKETING... 85 
Taking steps to improve communication with marketing will help engineers 
design more successful products. 


TOOLS SPEED CORDLESS PBX DESIGN... 127 


Customers can choose ready-to-use designs, components, and software for 
their UPCS systems. 
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Ten years in PCB design has taught me 


what it takes to get the job done. 
You need tools that work as hard as you do. 


V(-mriit-isn better PCBs 
Tiiless time with TangoPRO’ 


Jeff Imes, Engineering Support Group Leader, Optelecom, Inc. 


Optelecom is a leader in fiber optic telecommunications. In a tough, competitive 


market, their products excel in performance, reliability and functionality. For 





Free Eval state-of-the-art analog and digital technology, and the productivity to meet the WINDOWS. 
Package 

Test drive TangoPRO 
with our full-function ai POWER. “...all the features we need for dense, high-speed designs.” EASE. ‘Its 


evaluation package. [ao Stee : 
Call es Windows interface and intuitive structure made it fast to pick up and understand.” 


most demanding schedules, TangoPRO delivers. 


800 488-0680 = VALUE. “We shopped around. TangoPRO costs less than the maintenance fees on 
| some systems. It paid for itself on the first few designs.” SUPPORT. “ACCEL is 
i. committed to the customer and the product. Their tech support is great and they've 
implemented many of our suggestions.” 
TangoPRO for Windows is becoming the popular choice for PCB designers and electronic 
engineers alike. Schematic entry, board layout, high-performance autorouting, CAM output. 
TangoPRO is the complete solution. 
Workstation-class power. Windows ease. Priced for exceptional value. Friendly support. 
Call today for free evaluation software, or to set up an on-site demonstration. 
Invest in TangoPRO. 


“... it makes good sense.” 


TangePRO PCB/Reute - [CATANGOPROXE MU 308.PCB] 
pe Fite Edit View Place foute Options Library Utiis acres Winsow Help 


OY 





ACCEL Technologies, In 
800 488-0680 Sales 

619 554-1000 Service 

619 554-1019 Fax 
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40 YEARS AGO IN 

ELECTRONIC DESIGN... 8 

Electronic counter: Direct reading, 
accurate unit; Low-torque ‘Helipots’ 
combine small size, high precision 


MEETINGS ...12 


EDITORIAL... 16 
Aoki-san 


TECHNOLOGY BRIEFING . . . 20 
Dense ICs force design-style 
changes 


TECHNOLOGY NEWSLETTER... 25 
e Voice compression moves to DSPs 


e PLZT capacitors improve MCM 
decoupling 

e Advances looming for flat-panel 
displays... 

e....as well as large-area LCD flat 
panels 


e NIST, IEEE eye sensor standard 


e Touch screen works through 2-in. 
glass 


e Multimedia community settles on 
data exchange 


e Experimental CMOS PowerPC 
runs at 2.0 V 


e MCT building blocks simplify 
power design 


TECHNOLOGY ADVANCES .. . 35 
e Software-compatible x86 super- 
scalar chip set speeds performance 


e The IS-54B TDMA digital cellular 
standard gains more support 

e Super-fine e-beam lithography pro- 
duces 110-GHz silicon photodiodes 


e Algorithm reuses FPGA resources 
to add virtual hardware 


e Low-cost coprocessor board 
achieves 800 BOPS 


Jesse H. Neal Editorial 
Achievement Awards: 
1967 First Place Award 
1968 First Place Award 
1972 Certificate of Merit 
1975 Two Certificates of Merit 
1976 Certificate of Merit 
1978 Certificate of Merit 
1980 Certificate of Merit 
1986 First Place Award 
1989 Certificate of Merit 
1992 Certificate of Merit 
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IDEAS FOR DESIGN. . . 94 
e Streamline your Wien bridge 


e Dual V,,,,, DAC takes little power 


e Window comparator drives bicolor 
LED 
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tivity 

e Shipments of CD-ROM drives are 
mushrooming 

e Perspectives on Time to Market 

e Tales from a Skunk Works 

e Hot PC Products 


PEASE PORRIDGE. . . 105 
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COMPUTER SYSTEMS SPECIAL SECTION 


PC Graphics Watch... 109 


Reprogrammability eases PCMCIA 
designs... 110 


System Design News... 117 
System Design Products... 118 
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Instruments... 135 
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Computers & Peripherals... 146 
Software...151 
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Power... 157 

CAE...156 
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COMING NEXT ISSUE 


e Special Report: Comparing analog 
and mixed-signal process technolo- 
gies 

e Modeling resistors as they perform 
in the real world 


e Technology Analysis: An in-depth 
look at the CICC 


e Technology Analysis: Electro 
preview 


e Exclusive look at a new chip that 
makes managing power in complex 
systems easier 


e Details on a single test instrument 
that provides stimulus and analysis 
capabilities 

e PLUS: 

Pease Porridge 


Ideas for Design 
QuickLook 


Permission is granted to users registered with 
the Copyright Clearance Center Inc. (CCC) to pho- 
tocopy any article, with the exception of those for 
which separate copyright ownership is indicated 
on the first page of the article, provided that a base 
fee of $1 per copy of the article plus $.50 per page is 
sea directly to the CCC, 222 Rosewood Drive, 

anvers, MA 01923 (Code No. 0013-4872/94 $1.00 
+ .50). (Can. GST #R126431964). Canada Post In- 
ternational Publications Mail (Canadian Distribu- 
tion Sales Agreement Number 344117). Copying 
done for other than personal or internal reference 
use without the express permission of Penton Pub- 
lishing, Inc. is prohibited. Requests for special per- 
jer or bulk orders should be addressed to the 
editor. 
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of their respective holders. 
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Electronic counter: Direct reading, accurate unit 

With this direct-reading Model 524B Electronic Counter, one can measure 
transmitter and crystal oscillator frequencies; electronic, electrical, and me- 
chanical time intervals; pulse 
lengths and repetition rates; fre- 
quency drift; and make high accu- 
racy ballistics time measurements or 
high resolution tachometry meas- 
urements. The instrument is also a 
precision frequency standard with 
an accuracy of 1/1,000,000 +1 count. 
The unit employs four plug-in units 
which extend range, increase sensi- 
tivity, or provide time interval meas- 
uring circuits. 

The basic range of the instrument 
itself is 10cy to 10Mc for frequency 
counting, or zero cycles to 10ke for 
period measurements. Cabinet size 
is 19” wide x 19-1/4” x 17” deep, and 
the instrument weighs 112 lb. 
Hewlett-Packard Company, 395 
Page Mill Road, Palo Alto, Calif. (Electronic Design, April 1954, p. 72.) 

Today, HP offers a 100-MHz counter, the HP 5314A, for $850 in a cabinet 
measuring 9 3/8 by 3 7/8 by 10 7/8 in. and weighing 4.4 1b.—SS 





Low torque ‘Helipots’ combine small size, high precision 

An improved version of the series “T” miniature “Helipots” features low 
torque, small size, and precision. All-metal housing and lids provide dimensional 
stability, ruggedness, and maximum heat dissipation. Maximum operating 
temperature has been raised to 105°C ambient. Power rating has been in- 
creased to 1.2w at 40°C ambient. While standard linearity tolerance remains 
+0.5%, best practical linearity tolerance is now +0.2%. Standard electrical 
rotation has been increased to 354°. Resistance range is as low as 10 ohms and 
as high as 100,000 ohms. Helipot Corp., 916 Meridian Ave., South Pasadena, 
Calif.(Electronic Design, April 1954, p. 60.) 

In addition to these high-quality helical potentiometers, Helipot made an- 
other “contribution” to the industry: a series of poster-size cartoons that 
proliferated throughout design labs. My favorite one showed a vacant-eyed, 
smiling young man with an apple on his head and an arrow in his forehead. 
Lhe caption read “Have faith. Keep smiling.” (Or something close to that.)—SS 


New Books: Modulation Theory ... By Harold S. Black, 363 pages. D. 
Van Nostrand Company, Inc. 250 Fourth Ave., New York 3, NY $8.75. 

Written for advanced students and practicing engineers, this book covers the 
fundamentals of modulation theory in the light of recent progress in this and 
related fields. Communication engineers are now able to use the advances in 
communication theory to realize more efficient system design by taking into 
account the statistical structure of the original message and the matching of 
the information signals to the noisy channel. The book stems from material used 
in the Communication Development training program of the Bell Telephone 
Laboratories. The first eight chapters cover the general philosophy of the 
subject: Topics include historical background, reasons for modulating, the 
sampling principle, quantizing, code transmission, multiplexing, speed of sig- 
naling and channel capacity; and reduction of signal power through the use of 
redundant codes. The last twelve chapters contain theoretical treatments of 
various modulation systems.(Electronic Design, April 1954, p. 88.) 

Bell Labs’ Harold S. Black is best known for his invention of the negative- 
feedback amplifier.—SS 
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Innovative Technology 
In System Packaging 


One Thing 
Separates a Great Sy 
from a 


Enclosure 


It’s the innovative application of 
cutting-edge technology to your 
specific requirements. It’s what we 
do at Electronic Solutions. 

If you’re the engineer responsible 
for the system packaging, you have 
your hands full dealing with power 
distribution, cooling, and safety con- 
cerns such as UL, CSA, and VDE 
approvals. That’s where Electronic 
Solutions can make your job easier! 
You can rely on our experience and 
expertise to quickly resolve the 
design issues you're facing — at a 
price that even your bean counters 
will be pleased with. 

Airflow testing. Our in-house air- 
flow /temperature testing facility 










(Soo 


allows us to carefully examine the 
environment inside a system enclo- 
sure. We can even test your 
complete system to fine tune air 
direction, cool hot spots, and reduce 
audible fan noise and power 
consumption. 

Safety Agency Approvals. 
Bypass the costly maze of paper- 
work and testing! We can provide 
enclosures that are already UL listed, 
CSA certified, and GS approved 
through TUV certification. That big 
step allows you to install recognized 
boards and peripherals and win 
agency approval of your finished 
system with no additional effort or 
cost! 





VMEbus Tabletop, 
VXI bus Rackmount, 
Sun/ VMEbus DeskMate, 
Mixed buses Bellcore and 
Proprietary buses Custom 
Multibus I Designs 
Multibus II 

Futurebus+ 
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EMI/RFI Testing. We subject our 
enclosures to in-house testing per 
MIL-STD-285. When it comes time 
for you to pursue FCC or VDE 
approval of your system, we can 
perform these tests for you and 
resolve any problems immediately. 

With ISO 9001 Quality 
Management certification, Electronic 
Solutions is ready to take your enclo- 
sure into production 
— in small quantities 
or large. We’re con- 
fident we’ll meet all 
your objectives for 
performance, delivery and quality. 

Whether it’s off-the-shelf or 
something special that’s off-the- 
drawing board, there’s only one way 
to get the enclosure that’s just right 
for your system. That’s to call 
Electronic Solutions and put our 
experience to work for you. 





Electronic 
Solutions 


A ZERO CORPORATION COMPANY 





6790 Flanders Drive, San Diego, CA 92121 


(619) 452-9333 FAX: 619-452-9464 
Call Toll Free: (800) 854-7086 





GPIB ANSWERS FOR OEMs 


[Ee | NEW GPIB SOFTWARE 


A Windows-based drivers 
4 DOS-installable drivers 






















iatech's A Linkable drivers & source code 

IEEE 488.2 4 No recurring licensing fees — 
hardware and _ . |... 
software 


products are 
















































































































































































































































Call fora FREE GPIB Brochure 
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Coming Soon To Electronic Design 


TM 
Telebase 


A Unique New System You Can Use To 


Access New Product Information 
Including Spec Sheets all by Phone 
24 hours a day, 7 days a week. 
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TEMIC. Topless... | 
bottomless...wireless... 





TEMIC Semiconductors. 
We're a new company, 

a truly global organization 
with a broad line of 


application- 

specific Ask about our... 

standard RF transmitters /receivers 

devices and IR emitters/detectors 

mixed-signal Audio/video signal 

ASICs. processors 
Microcontrollers/memories 

Power management ICs 


For use in your... 
Cellular/cordless phones 
Wireless LANs 
Personal communicators 
Global positioning systems 


And we work wonders in 
wireless...providing the small- 
est, lowest power-consuming, 
leading-edge solutions. Devices 


with high 
noise 
immunity so 
your products 
communicate 
with crystal 
Clarity. 


We're TEMIC Semiconductors. 
World leaders in bipolar, CMOS, 
BiCMOS, DMOS, and BiC/DMOS 
technologies. 


We may be a new organization. 
But we have a long history of 
superior service to producers of 
wireless products. 


What else is new? Call us and 
find out. 1-800-554-5565, 
ext. 512. 


TEMIC 


A Company of AEG and Deutsche Aerospace 
within the Daimler-Benz Group 


Members of the TEMIC Semiconductor Division: Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor 
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1994 IEEE 44th Electronic Compo- 
nents and Technology Conference 
(ECTC ’94), Apr. 30-May 5. Wash- 
ington Hilton Hotel, Washington 
D.C. Contact James Bruorton, Ke- 
met Electronics, P.O. Box 5928, 
Greenville, SC 29606; (803) 963-6621; 
fax (803) 9638-6521. 


eee ee ered 
1994 IEEE Custom Integrated Cir- 


cuits Conference (CICC ’94), May 1- 
4. Town & Country Hotel, San Diego, 
CA. Contact Melissa Widerkehr, W1- 
derkehr and Assoc., 1545 18th St. 
NW, Washington D.C. 20036; (202) 
986-2166; fax (202) 986-1139. 


VHDL International Users’ Forum 
(VIUF), May 1-4. Co-located with 
the CFI 1994 Conference, Claremont 
Resort & Spa, Oakland, CA. Contact 
Ronald Waxman, University of Vir- 
ginia, Dept. of EE, Thornton Hall, 
Charlottesville, VA 22903-2442; (804) 
924-6986; fax (804) 924-8818; E-mail: 
Ronw @ virginia.edu. 


ICC/Supercomm 794 - 1994 Inter- 
national Conference on Communi- 
cations, May 1-5. Ernest N. Morial 
Convention Center, New Orleans, 
LA. Contact Eddie Sawaya, So. Cen- 
tral Bell Telephone, 365 Canal St., 
Room 710, New Orleans, LA 70140; 
(504) 528-2678; fax (504) 528-7170. 


Networld + Interop 94, May 2-6. 
Las Vegas Convention Center, Las 
Vegas, NV. Contact Nancy Gara- 
fano, Ziff-Davis Exposition and Con- 
ference Co., 808 Vintage Park Dr., 
Foster City, CA 94404-1138; (415) 578- 
6900; fax (415) 525-0194. 


1994 Electronic CAD Interoperabi- 
lity and Integration Conference 
(EII’94), May 4-6. Claremont Hotel, 
Oakland, CA. Contact Don Cottrell, 
program chair, CAD Framework Ini- 
tiative Inc., 4080 W. Braker Ln., 
Suite 550, Austin, TX 78759; (512) 
338-3379; E-mail: Contrell @ cfi.org. 


1994 IEEE International Confer- 
ence on Robotics and Automation, 
May 8-13. San Diego Princess Re- 
sort, San Diego, CA. Contact Harry 
Hayman, Box 8216, Silver Spring, 
MD 20918; (801) 286-5621; fax (301) 
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UPCOMING MEETINGS 


236-5621. 


1994 Conference on Lasers & Elec- 
tro-Optics/The International Elec- 
tronics Conference (CLEO/IQEC), 
May 8-13. The Anaheim Convention 
Center, Anaheim, CA. Contact 
IEEE/LEOS, 445 Hoes Ln., P.O. Box 
1331, Piscataway, NJ 08855-1331; 
phone (908) 562-3898; fax (908) 562- 
15ST: 


ELECTRO 94, May 10-12. Hynes 
Convention Center, Boston, MA. 
Contact Ms. Sharon Schifano, Miller 
Freeman Inc., 18760 Noel Rd., Suite 
500, Dallas, TX 75240; (800) 527-0207; 
fax (214) 419-7915. 


1994 IEEE Instrumentation & 
Measurement Technology Confer- 
ence - IMTC ’94, May 10-12. Grand 
Hotel Hamamatsu, Hamamatsu, Ja- 
pan. Contact Mr. Robert Myers, My- 
ers/Smith Inc., 38685 Motor Ave., 
Suite 240, Los Angeles, CA 90034- 
5750; (810) 287-1468; fax (310) 287- 
1851. 


1994 IEEE International Confer- 
ence on Computer Languages 
(ICCL ’94), May 16-19. Universite 
Paul Sabatier, Toulouse, France. 
Contact IEEE Computer Society, 
Conference Dept., 1730 Massachu- 
setts Ave. NW, Washington, D.C. 
20086-1992; (202) 371-1018; fax (202) 
728-0884. 


7th Annual International Software 
Quality Week Conference - May 17- 
20. Sheraton Palace Hotel, San Fran- 
cisco, CA. Contact Rita M. Bral, 625 
Third St., San Francisco, CA 94107- 
1997; (415) 957-1441; fax (415) 957- 
0730. 


ICA Expo Dallas ’94, International 
Communications Association, May 
22-26. Dallas Convention Center, 
Dallas, TX. Contact Banner & Greif 
Ltd., 370 Lexington Ave., New York, 
NY 10017-6589; (212) 687-7730; fax 
(212) 949-9806. 


The 6th International Symposium 
on Power Semiconductor Devices 
& ICs (ISPSD 94), May 31-June 2. 
Congress Center Davos, Davos, 
Switzerland. Contact ISPSD ’94, In- 
tegrated Systems Laboratory, ETH 
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Applied Machine Vision ’94, June 


Zentrum, ETZ, CH-8092 Zurich-Swit- 
zerland; phone +41 1 6382 42 68; fax 
+41 1 252 09 94. 





6-9. Sheraton Park Place, Minneapo- 
lis, MN. Contact Lisa Moody, Society 
of Manufacturing Engineers, One 
SME Dr., Box 930, Dearborn, MI 
48121-0930; (813) 271-1500; fax (313) 
271-2861. 


Society for Information Display, 
International Symposium Seminar 
& Exhibition (SID 794), June 12-17. 
The San Jose Convention Center, 
San Jose, CA. Contact Joyce E. Far- 
rell, SID ’94 Conference Chair, Hew- 
lett-Packard Laboratories, P.O. Box 
10490, Palo Alto, CA 94803-0969; 
(415) 857-2807; fax (415) 857-4320; E- 
mail: Farrell @ hplabs.hp.com. 


CSIs NetSec 94, Network Security 
in the Open Environment, June 13- 
15. Sheraton Palace, San Francisco, 
CA. Contact CSI Conference Regis- 
tration, 600 Harrison St., San Fran- 
cisco, CA 94107; (415) 905-2626; fax 
(415) 905-2218. 


Computer Modeling of Optical 
Waveguides and Components: A 
Hands-on Workshop, June 14-17. 
National Institute of Standards and 
Technology, Boulder, CO. Contact R. 
L. Gallawa, U.S. Dept. of Commerce, 
National Institute of Standards and 
Technology, 3825 Broadway, Boulder, 
CO 80303-3328; (803) 497-3761; fax 
(303) 497-3387. 


Conference on Precision Electro- 
magnetic Measurements (CPEM 
94), June 27-July 1. Clarion Harvest 
House Hotel, Boulder, CO. Contact 
Donald B. Sullivan, Div. 847, Nation- 
al Institute of Standards and Tech- 
nology, Boulder, CO 80803-8328; 
(303) 497-3772. 





ee MINS 
SPIE’s Annual Meeting San Diego 
"94, July 24-29. San Diego Conven- 
tion Center and Marriott Hotel and 
Marina, San Diego, CA. Contact 
SPIE, P.O. Box 10, Bellingham, WA 
98227-0010; (206) 676-3290; fax (206) 
647-1445; E-mail: Spie@mom- 
Spie.org. 
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Our feature phone IC 
works with worldwide 
standards 





The U 3800 BM from 
Telefunken Semiconductors 
is the first multi-standard 
single-chip solution for 
feature and combined 
phone applications. 


One versatile IC does the 
work of three. 


Instead of the three traditional 
“non-programmable” ICs, we 
provide one chip that can easily be 
adjusted to different specifications: 
transmit and receive gain, side- 
tone suppression, AGC 
range, speaker volume, 
and mute functions are 
oes programmable via a 
two-wire serial bus. 

So while increasing 
__ TONE system reliability by 
| aes DIALER a factor of three, you 
anid can set the desired 
PTT standards. 


A world of flexible, reliable 
features. 


The U3800BM performs all the 
speech and line interface functions 
required in an electronic phone set. 


MULTI-STANDARD FEATURE PHONE IC 










EARPHONE . 
SPEECH 
LOUDSPEAKER 


FOR LOUDHEARING 
AND RINGING 





MICROPHONE 


TIP 


2201 Laurelwood Road, Santa Clara, CA 95054 Fax: 408-970-3995, ext. 517. 


Circuitry also includes switching 
regulators, melody generators, 
loudspeaker amplifier and anti- 
distortion system, DTMF dialing, 
and microcontroller reset. 


More conversation, 
fewer speaker transducers, 


You need one less transducer 
because the same speaker is used 
for loudhearing and tone ringing. 
Fewer parts means a significant 
reduction in component and 
production costs. 


Contact your local TEMIC sales 
office or call 1-800-554-5565, 
ext. 517 for more information. 


TEMIC 


TELEFUNKEN Semiconductors 


TEMIC is a company of AEG and Deutsche Aerospace 
within the Daimler-Benz Group. 


Members of the TEMIC Semiconductor Division: Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor 








Hyundai Electronics Industries Co., Ltd. 





Youve got 


Hyundai's Full Spectrum (¢ 


Hyundai introduces a full line of advanced 16) 
DRAMs with guaranteed satisfaction. A line s 
complete that it is sure to meet your every neec 
Hyundai's next generation 16M DRAMs ar 
available in x1, x4, x8 and x16 organizations i 
both SO] and TSOPII packages. What’s more is the 
speeds range from 50ns to 100ns for both 400m 
and state-of-the-art 300mil chips. Every combine 
tion is also available in 5V and 3.3V power level: 
Just think, you can now source all your memor 
needs from one highly reliable and renowned globs 
partner. When it comes to highly advanced 16) 
DRAMs, leave it to Hyundai. 


WM HEAD OFFICE KOREA 10F Hyundai Jeonja Bldg., 66 Jeokseon-dong, Chongro-ku, Seoul, Korea Tel: 02-398-4500 Fax: 02-73: 





























L, 2K/4K 
L, 2K/4K, SR 
L, 2K/4K, SR 


L, 2K/4K, WPB 
L, 2K/4K, WPB, SR 
L, 2K/4K, WPB, SR 


L, 2K/4K, WPB 
L, 2K/4K, WPB, SR, EDO 
L, 2K/4K, WPB, SR, EDO 


L, 1K/4K, WPB, 2C/2W 
L, 1K/4K, WPB, SR, 2C/2W, EDO 
L, 1K/4K, WPB, SR, 2C/2W, EDO 


HY5116100 
HY5116100A 
HY51V16100A 


HY5116400 
HY5116400A 
HY51V16400A 


HY5116800 
HY5116800A 
HY51V16800A 


HY5116160 
HY5116160A 60/70/80 
HY51V16160A 70/80/100 


* Package: SOJ/TSOP II (standard/reverse) 
* L-Low Power, 2K/4K-Refresh Cycle, WPB-Write Per Bit, SR-Self Refresh 
2C/2W-2/CAS & 2/WE, EDO-Extended Data Out 



























70/80/100 
60/70/80 
70/80/100 


70/80/100 




















ISO 9001 Certified /Certificate NO. 927978 








HYUNDAI 


Tel: 03-3211-0715, 4707 Fax: 03-3211-5447/8 SINGAPORE Tel: 270-6300/7 Fax: 270-6102 TAIWAN Tel: 02-568-1134/5 Fax:02-543-3433 HONG KONG Tel: 586-1470 Fax: 842-1591/4 
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Serial/Parallel 
Conversion 
or Networks 


CY233 connects up to 255 computers, 
peripherals, or remote sites. 5v CMOS 
40-pin IC works with RS232/422 drivers. 
300 baud to 57.6K baud. Supports a 
token in Peer or Host ring LAN modes. 
Numerous other operational modes: 






Parallel to Serial 
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Parallel 


aratetetatatetatetetaotatatotetstateraterersteroretstatarerstarorarscsroreronsssnsssessvssrocusel eps son soscscscnseuseees satsostateelueates e000 
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Serial to Parallel 


Parallel Out, 

9 > aio 
& Mode 

ee Selection 


Host Ring 


Serial Ring Network with up to 255 Nodes 
or stations (2048 I/O Lines) 





2K I/O Lines 


tf serial 


OS 


EIS 


45 each ($16/1K). Pr 


to order $10 manual. Credit card OK. 


Cybernetic Micro Systems, Inc 


PO Box 3000 e San Gregorio CA 94074 
Tel: 415-726-3000 @ Fax: 415-726-3003 
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Parallel = 


Alternate Topology for 256 8-bit TTL Ports or : 








EDITORIAL 








































AOKI-SAN 


he first thing I heard about Aoki-san was that he is an accomplished 

“karate man”: black belt or better. I’d just finished a course in basic 

Japanese and was looking for an informal Japanese tutor. One of his 

goals was to improve his English. I turned out to be a good candidate 
from Aoki-san’s point of view because I speak a whole lot slower than most New 
Yorkers. 

As luck would have it, our idea of conversing each other to fluency did not 
quite work. We both have busy lives. The time between sessions stretched from 
one month, to two, to four, etc. (No way to learn Japanese, take it from me). 

But something more important than attaining fluency happened. We began 
to learn small but significant things about each other. He has three children, a 
son, Shohei, 15, and two daughters, Mai, 11, and Momoku, who is 9. 

I ski, and at the age of 4, Aoki-san learned to ski in Hokkaido, the north- 
ernmost island of Japan. Like me, Aoki-san gardens. His favorite flower is 
clematis. Mine happens to be tulips, mostly because I like to see them push up 
after our long, white winters. We didn’t agree on everything. In 1992, Aoki-san 
asked me who I favored in the presidential election. Clinton, I answered, 
because (unlike the Bush Administration) his advisers seem to appreciate the 
difference between exporting computer chips and potato chips. : 

Clinton was elected and, if I’m to believe what I read in the newspapers 
nowadays, we have moved into a era of trade confrontation with Japan. Aoki- 
san and I haven’t discussed this yet. But we are, I’m sure, a small part of the 
solution, as opposed to the politicians, who are a big part of the problem. 

Politicians can only address problems within their sphere of influence. In 
other words, they can only pass laws and negotiate treaties. When a problem 
is deeply rooted in cultural differences, paper solutions aren’t going to work. 

During our infrequent visits, Aoki-san and I have taken some small steps in 
finding a cultural common ground. Things like: Shohei recently was admitted 
by a “good” high school in Japan (roughly equivalent to being admitted to a 
“oood” university in the U.S.); and the quiet joy that clematis (and tulips) 
inspire when they bloom. Little things. Important things. 

That small base of mutual understanding, when raised a few orders of 
magnitude, is what’s needed. I wish the politicians good luck. But regard- 
less of what they do or don’t do, I can count Aoki-san as a friend. 


Editor-in-Chief 


Sie 
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the world’s largest selection 
2KHz to 1OGHZ from $2 


With over 300 standard models, from 2-way to 48-way, 0° 90° and 180° 

o0- and 75-ohms, covering 2KHz to 10GHZz, Mini-Circuits offers the world’s 
largest selection of off-the-shelf power splitter/combiners. And, with rapid 
turnaround time, we'll also supply “special” needs, such as wider band- 
width, higher isolation, lower insertion loss and phase matched ports. 

Available for use in military and commercial requirements, models 
include plug-in, flat-pack, surface-mount, connectorized standard 
and custom designs. New ultra-miniature surface mount units 
provide excellent solutions in cellular communications, GPS 
receivers, Satcom receivers, wireless communications, and 
cable systems. 

All units come with a one-year guarantee and unprecedented 
“skinny” sigma unit-to-unit and production run-to-production run 
repeatability. All catalog models guaranteed to ship in one week. 
Mini-Circuits ...dedicated to exceed our customers’ expectations. 





Jing new ways... 


Nanedine 


| oF | § s = ee pS WE ACCEPT AMERICAN EXPRESS AND VISA 
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 
Distribution Centers /NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 EUROPE 44-252-835094 Fax 44-252-837010 
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“The remarkable thing is, when you think 
about McDonald's you've got to think about 
people. A friendly crew person welcoming 
you. Kids, moms and dads having a good 
time at McDonald's, even a funny clown 
named Ronald: Those pictures in your mind 

are advertising at work. 


ag advertising, et RS 


people to people—an 


aovery® od y. would think invitation from our 
fue = WaS just the name people to our customers 
of a former president.’ to come in and visit. 


Personal, friendly, and 
above all, real. 

I'm told there are 
business people out 
there who dont believe 
in the power of advertis- 
ing. For them, two facts: 
First, McDonald's is one 
of the most advertised 
brands on this planet. 
second, McDonald's is 
the only company listed 
in the current Standard 
and Poor's 500 to report 
combined increases in 
revenues, income, and earnings per share for 
more than 100 consecutive quarters since 1965. 

Frankly, Ronald and | like to think there's 
a connection here. 





Mike Quinlan, Chairman, CEO McDonald's (left) | 





American Association of Advertising Agencies 


If you would like to learn more about the power of advertising, please write to Departmerit D, AAAA, 666 Third Avenue, New York, New York 10017, enclosing a check for five 
dollars. You will receive our booklet /t Works! How Investment Spending in Advertising Pays Off. Please allow 4 to 6 weeks for delivery. This advertisement prepared by Leo Burnett Co., Inc. 


EWPRICAL MERITECJCUSTOMER SOLUTIONS 


Controlled Impedance Ground Plane Interconnects Impedance Matched and Over- 
oe a are ee to Exceed 1 GHZ System Speeds molded SCSI Cable Assemblies 
Meritec's new Ground Plane Interconnects 
are engineered to match impedance and 
propagation rate while minimizing 
crosstalk. The assemblies are impedance 
matched from the board through the assem- 
bly and designed to reduce signal-to-signal 
crosstalk. The assemblies are designed for 
CMOS, ECL or GaAs logic and can handle 
System speeds exceeding 1 GHZ with 
35 picosecond rise times. A passive latch 
connects the termination to the housing or 
to a carrier system. Meritec's precision 
terminations are highly reliable in critical 
applications. READER SERVICE 107 





Meritec's 68 position SCSI female-to- 
female cable assemblies are designed for 
applications requiring high speed, per- 
formance and reliability. Standard cable 
impedances of 85, 90, 95 and 100 ohms 
are available. The low profile connec- 
tors are terminated to FEP cable and 
overmolded for strain relief. Bused 
grounds are provided to customer desig- 
nated pins. Terminations are mass sol- 
dered for high reliability. In addition to 
the female-to-female configuration, 
male-to-male and male-to-female ver- 
sions are available on standard SCSI 
050" x .100" spacing. 

READER SERVICE 144 
Memory Card 
Interconnect Systems 








Sound impossible? Not at Meritec, 
where we specialize in impedance 
matched connectors that meet today’s 
demanding requirements for signal 
clarity at sub-nanosecond speeds. 
Our expertise is in high density, 
surface mount, card edge and through 
hole connectors for tight packaging 


Meritec's new 50 position Memory Card 
Interconnect Systems provide I/O access 
to Elco PCMCIA card frames. Each sys- 
tem consists of an I/O card connector, 
which mounts to an Elco card frame, and 
a mating ribbon cable assembly. The ba- 
Sic design can be expanded to 
accomodate up to 68 circuits. The cable 















MERITEC ” 










applications. And tight budgets. oe pare bi 

. rtion of the system can be 
Whether your needs call for 4 Where quality assures performance assembly po 

: manufactured using a variety of cable 
totally neve design, an emulation of 1359 West Jackson Street configurations, including flat ribbon or 
an existing footprint or an impr Ove- PO. Box 8003 round/oval. The assemblies are available 
ment on a current connector product, Painesville, Ohio 44077 with or without EMI/RFI electrical 
Meritec can provide an economical, Phone: 216-354-3148 shielding. In addition to Elco frames, the 






efficient solution for you. Fax: 216-354-0509 





system can be made to fit other manu- 
facturers' frame configurations. 
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TECHNOLOGY BRIEFING 





DENSE ICs Force DESIGN-STYLE CHANGES 


hips based on deep submicron fabrication technologies are quickly 
outstripping the ability of most current design tools to provide 
accurate simulation results. Simulation tools now have to handle the 
parasitic and wiring RC effects once dismissed as negligible. And as 
power levels exceeding 20 W become conventional for CMOS circuits, tools 
must include power analysis as an intrinsic part of the circuit simulation. 

It’s essential for next-generation tools to take a top-down approach in order 
to provide a framework that considers circuitry, power, packaging restrictions, 
and other factors. In addition, tools should be able to analyze portions of the 
design against power and performance goals and constraints. 

This issue’s cover story—a joint effort between LSI Logic Corp., Milpitas, 
Calif., and Synopsys Inc., Mountain View, Calif—tfeatures one approach that 
links the high-level design to the physical layout and provides back annotation 
directly to circuit synthesis tools. Although most design tool suites don’t have 
such complete, other companies offer tools that verify 
circuit operation. 

One such set of tools—TimeMill, PathMill, and Pow- 
erMill—developed by EPIC Design Technology Inc., 
Santa Clara, Calif., provides a suite of tools for hierar- 
chical design and analysis. The tools verify IC function- 
ality, timing, and power in both pre- and post-layout 
stages of a design. These tools also meld in with the new 
circuit design styles that mix dynamic and static logic 
and employ both dynamic simulation or static analysis. 
They hold the key to right-the-first-time designs. 

In this era of short product life cycles (and thus short DAVE BURSKY 
time-to-market needs), there just isn’t enough time SEMICONDUCTORS 
available in the design cycle to thoroughly exercise all 
test vectors on complex chips with a million or more transistors. Consequently, 
ensuring functional circuits at the design stage is essential. That requires 
attention to details, which in previous generations were lumped into third-or- 
der effects that could be ignored. Today, improper behavior not caught by 
gate-level simulations may force a significant redesign of the chip. In addition, 
overstressed areas of a chip could cause intermittent failure or early device 
breakdowns. But this must be balanced with overdesign that leads to inefficient 
use of the silicon or reduced performance. 

Complex-chip design involves major issues that tools must deal with—com- 
plexity management (coordinating large design teams and the reuse of pre- 
viously designed blocks), and power management (no longer trivial, as more 
attention must be paid to dynamically managing power). Some of the latest 
microprocessors employ dynamic power management that actually “shuts 
down” portions of the chips that aren’t needed during a particular clock/instruc- 
tion cycle, thus trimming the CPUs’ power consumption. 

As gate dimensions shrink, parasitic capacitances and resistances play an 
increasing role in determining top chip performance. But many older tools don’t 
include the layout or interconnection distances on the chip. Such factors typi- 
cally weren’t accounted for when high-level circuit design tools were used 
because those tools usually use nominal or some other non-exact model to 
estimate circuit performance. New methodologies that couple the layout data 
back to the circuit design are key to delivering optimized designs. 

As aresult, rather than just setting a target for the desired functionality, today’s 
designers also must include the chip power consumption and pin count. That’s 
because consumption and pin count will determine the chip’s package and the 
amount of cooling the host system needs to supply. Although systems can deliver 
the cooling, anagging question might be “at what price” or how does it affect overall 
system reliability. By including these criteria in the design cycle from the begin- 
ning, circuits done right the first time will become more commonplace. 








GPIB 
Survival Kit 


= 


hoosing the right GPIB controller for your PC-based 
instrument control system is very important for 
system survival. Do you have the right software 
ools to do your job quickly? Will your application 
rograms be portable across today’s and future 

latforms? Will your system easily handle small and 
arge data transfers? 






We Deliver the Right Tools 
To help you survive, every National Instruments PC inter- 
face board, such as the AT-GPIB/TNT and PCMCIA-GPIB, 
includes industry-standard NI-488.2™ software for DOS 
and Windows, libraries for the most popular languages, 
such as C and Microsoft Visual Basic, and free GPIB 
software analyzer utilities to help 
debug your applications. We also 
include a set of application exam- 
ples with sample programs on disk 
that illustrate time-saving “how-to” 


e¢ NATIONAL 
INSTRUMENTS 


The Software ts the Instrument® 






All the Tools You Need for GPIB. 


techniques. Our NI-488.2 software, when combined with 
the INT4882™ ASIC, easily handles small data transfers 
with minimal overhead as well as very large transfers 
using the IEEE 488.1 handshake or the HS488 protocol 
in the future. 


A Decade of Software Compatibility 

For more than 10 years, our NI-488.2 software has 
offered a proven migration path. You are assured that 
your programming investment will endure in a changing 
computer industry — NI-488.2 applications will always 
easily port to the next new computer platform. Let our 
experience help your system survive. 


For a FREE 

GPIB brochure, 
call (800) 433-3488 
(U.S. and Canada) 





6504 Bridge Point Parkway ¢ Austin, TX 78730-5039 ¢ Tel: (512) 794-0100 © 95 (800) 010 0793 (Mexico) ¢ Fax: (512) 794-8411 


Branch Offices: Australia 03 879 9422 « Austria 0662 435986 © Belgium 02 757 00 20 » Canada 519 622 9310 * Denmark 45 76 26 00 « Finland 90 527 2321 « France 1 48 65 33 70° Germany 089 714 50 93 
Italy 02 48301892 ¢ Japan 03 3788 1921 « Netherlands 03480 33466 * Norway 32 848400 « Spain 91 640 0085 * Sweden 08 730 49 70 © Switzerland 056 27 00 20 ¢ U.K. 0635 523545 


© Copyright 1994 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies. 
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SIEMENS 
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The Siemens Semiconductor Group 
is the standard-bearer of European 
microelectronics technology all 
around the world. As the only Euro- 
pean manufacturer of memory chips 
in mega technology — from 1 to 

16 Mbit - our product range includes 


ia 
more than 3000 integrated circuits 
and over 4000 discrete semiconduc- 
e tors. All of them are innovative prod- 








ucts that are upgraded and optimised 
in short cycles, with a view to exploit- 


The best address for Siemens Semiconductors: 


CA) Wien EW Ziirich @) 30880 Hannover ©) 70174 Stuttgart CE) Madrid Oldbury 
Tel. (0222) 71711-5661 Tel. (01) 495-3111 Tel. (0511) 877-0 Tel. (0711) 20 76-0 Tel. (01) 5554062 Tel. (0344) 396062 
Bruxelles ©) 40219 Diisseldorf C®) 90439 Nurnberg Ballerup CF) Paris Amaroussio/Athen 
Tel. (02) 536-2111 Tel. (0211) 399-0 Tel. (0911) 654-0 Tel. (44) 774477 Tel. (1) 49 22-3810 Tel. (01) 6864-111 


/orer arava Gr er Grararararerarcrararar 


ing their user-specific advantages 
directly on the chip for the benefit of 
customers worldwide. 


We practise “partnerchio” with our 
customers, applying our wealth of 
experience in the conviction that 
success on future markets can only 
be achieved by a joint effort. Our 
progressive mega technology, high- 
quality chip production and research 
activities, conducted both independ- 


BEPETERDEEGEPELED ER TTT ETS EGS pa 


CTE 


ently and in conjunction with scien- 
tific institutes and universities, con- 
firm that strong partners are the best 
basis for international success. 


Our range includes: 

® memory components, 

® microcomputer components, 

@ |Cs for communications technology 
and industrial control, automotive 
and entertainment electronics, 

@ semicustom circuits, 





G) Milano QD Oslo 5 
Tel. (02) 6766-42 41 Tel. (02) 633000 
Dublin Den Haag 


Tel. (01) 68 47 27 


Tel. (070) 3333333 


©) Alfragide CSF) Helsinki 
Tel. (01) 4183311 Tel. (9) 0510 51 
CS) Kista Istanbul 


Tel. (08) 7033500 Tel. (01) 1510900 
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@ discrete semiconductors, 
@ opto semiconductors 
@ SIPMOS® semiconductors. 


VVhat move could be more obvious 
than establishing a global partnership 
— with a manufacturer that is always 
there when needed? 

Contact your nearest Siemens 

office or write to: Siemens AG, 
Information Service HL 9101, 

P.O: Box 2348: 

D-90713 Furth, Germany. 


i 
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ROSE & REINARTZ A19100-HL9101-V6-7600 
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Hughes Microelectronics Europa 
Ltd. provides a full Electronic 
Manufacturing Service, with 
advanced Surface Mount and 
Chip on Board capabilities and 
Sub System assembly. Supported 
by leading edge Electronic 
Components, including Thick Film 
Hybrids, mixed technology 
ASIC’s, High Density 
Interconnect Devices. 

All of these capabilities are 
supported with full design, 
development and test engineering, 
allowing a complete service from 
concept to volume supply. 
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See us on Stand L4029 


Hybrid 


SMT ASIC j 
Niirnberg from 17-19 May 1994 


ae 
Sowa 


e With analog 
digital - EE 


e From 1.5 Volt 
15 Volt 


e R-2R, C-2C convei 
with EEProm/NVI1 


e EEProm - cells for quick 
up. 


CyberCell - with new Librar 
with over 200 Standard Cell. 
for I/O, analogue, digital, F 


RAM/ROM, EEProm/NVR 
Multi-Project-Wafer Capabi. 
Wafer Foundry 

Flexible Design-Interface 


Wafer-Foundry through to 
complete solution 


Very Low Operational Volt« 
Digital min 1.0 volt 
Analogue min 1.5 volt 


Applications: 
Electronic Tags 
Security (Access Con 
Automotive 
Telecommunica 
Medical 
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Tel: (059 4 
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dc to 3GHZ ... SII 





lowpass, highpass, bandpass 


eless than 1dB insertion loss ¢ greater than 40dB stopband rejection surface-mount ®BNC, TypeN, SMA available 
e5-section, 30dB/octave rolloff © VSWR less than 1.7 (typ) © rugged hermetically-sealed pin models ® constant phase 
¢meets MIL-STD-202 tests ® over 100 off-the-shelf models © immediate delivery 
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low pass, Plug-in, dc to 1200MHz 













Passband Stopband, MHz Passband Stopband, MHz 
Model MHz loss loss Model MHz loss loss 
No. loss < 1dB > 40dB loss < 1dB > 20dB > 40dB 
*LP-5 8-10 10-200 *LP-250 320-400 400-1200 
*LP-10.7 19-24 24-200 *LP-300 410-550 550-1200 
*LP-21.4 32-41 41-200 *LP-450 580-750 750-1800 
*LP-30 47-61 61-200 * LP-550 750-920 920-2000 
*LP-50 70-90 90-200 * LP-600 840-1120 1120-2000 
*LP-70 90-117 117-300 * LP-750 1000-1300 1300-2000 
* P-90 121-137 167-400 * LP-800 1080-1400 1400-2000 
*LP-100 146-189 189-400 * LP-850 1100-1400 1400-2000 
*LP-150 210-300 300-600 * LP-1000 1340-1750 1750-2000 
* LP-200 290-390 390-800 *LP-1200 DC- 1000 1620-2100 2100-2500 


Price, (1-9 qty), all models: plug-in $14.95, BNC $32.95, SMA $34.95, Type N $35.95 


Surface-mount, dc to 57/OMHz 


SCLF-21.4 DC-22 32-41 41-200 SCLF-190 DC-190 290-390 390-800 
SCLF-30 DC-30 47-61 61-200 SCLF-380 DC-380 580-750 750-1800 
SCLF-45 DC-45 70-90 90-200 SCLF-420 DC-420 750-920 920-2000 
SCLF-135 DC-135 210-300 300-600 











Price, (1-9 qty), all models: $11.45 


Flat Time Delay, dc to 1870MHz 






































Passband Stopband VSWR Group Delay Variations, ns 
MHz MHz Freq. Range, DC thru Freq. Range, DC thru 
Model 0.2fco 0.6fco fco 2fco 2.67fco 
loss < 1.2dB X X X X X 
* BLP-39 U3 23:1 0.7 40 5.0 
* BLP-117 133 2.4:1 0.35 1.4 1.9 
* BLP-156 0.3:1 a 0.3 1.1 1.5 
* BLP-200 1.6:1 1.9:1 0.4 1.3 1.6 
* BLP-300 1.25:1 ee 0.2 0.6 0.8 
* BLP-467 1.25:1 221 0.15 0.4 0.55 
ABLP-933 1866-2490 131 2.2:1 0.09 0.2 0.28 
ABLP-1870 3740-6000 5000 1.45:1 2.9:1 0.05 0.1 0.15 
Price, (1-9 qty), all models: plug-in $19.95, BNC $36.95, SMA $38.95, Type N $39.95 
NOTE: A: -933 and -1870 only with connectors, at additional $2 above other connector models. 
high ASS, Plug-in, 27.5 to 2200MHz 
Stopband Passband, VSWR Stopband Passband, VSWR 
MHz MHz MHz MHz Pass- 
loss loss loss loss band 
< 40dB < 20dB < 20dB <1dB Typ. 


27.5-200 


210-290 395-1600 ci 
280-365 500-1600 1.8:1 
350-440 600-1600 2.0:1 
400-520 700-1800 1.6: 
445-570 780-2000 2A: 
520-660 910-2100 _ 


550-720 1000-2200 





handiant Elliptic ce’ Constant Impedance, 
10.7 to 7OMHz 21.4 to 7OMHz 


3 dB Stopbands 
Bandwidth IL. os 





70 58-82 
Price, (1-9 qty), all models: plug- in $14.95, 


Price, (1-9 qty), all models: plug-in $18.95, 
BNC $40.95, SMA $42.95, Type N $43.95 BNC $36.95, SMA $38.95, Type N $39.95 


NOTE: *Add Prefix P, B, N, or S for Pin, BNC, N, or SMA connector requirement. 
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TECHNOLOGY NEWSLETTER 


future technologies and permit sensor integration compatible with many interface hardware 
implementations. This endeavor will occur in three phases, the first of which is a Smart Sensor 

_ Interface Standard workshop to be held at NIST from March 31 through April 1. The work- 
shop will address issues of emerging sensor technology and industry needs. Other topics of 
discussion include the establishment of general communication-protocol and data-transfer 
formats, selection of several hardware implementations and development of a public-domain 
library or software drivers for them, selection of standard connectors for smart sensors and 
transducers, and a summary of information i in the IEEE Draft Standard. All final phases, 
resulting in a completed standard, are expected to be finished in the next few years. For more 
information, contact Tammie Grice at NIST at (301) 975-3883. CA 


: | A projected-capacitive input technology can sense touch through a 2-in.-thick 
TOUCH SCREEN WORKS sheet of glass. The technique, developed by Moonstones Designs Ltd., Brent- 


THROUGH 2- IN. GLASS ford, Middlesex, United Kingdom, works by projecting a voltage field out 
from a transparent glass sensor with discrete touch zones on its surface. Though it typically 
resides over a CRT, the sensor also can sit behind graphics or other objects, allowing users to 
obtain information simply by touching a picture. When a touch occurs, minute changes in the 
voltage field are detected and the touch is assigned to one of the sensor’s pad areas. Pad size 
ean be as small as 0.25 in.”. The projected-capacitive input technology is available in the U.S. 
from MicroTouch Systems Inc., Methuen, Mass. For more details, call Jay Waldron of Micro- 
Touch Systems at (800) MICROTOUCH or (508) 659-9000. RN | 


vy Sharing of multimedia information across various platforms and applica- | 
MULTIMEDIA COMMUNI Y tions has been made possible by the Interactive Multimedia Association — 


SETTLES ON DATA EXCHANGE (IMA). That’s because they selected the Open Media Framework (OMF) in- 
terchange and Apple Bento container formats as the underlying technologies for its Data Ex- 
change Recommended Practice (DERP). The IMA, Annapolis, Md., made the selections after a | 
detailed technical evaluation, which was part of its Compatibility Project. The DERP’s goal is - 
to improve the quality of the titles, clip media, and multimedia data available. To accomplish — 

such a task, the portability of data across platforms and applications had to be improved. The - 
OMF interchange format will give developers and end users what they need to create, share, 
and distribute different types of multimedia data. The OMF format is a publicly available for-. 
mat that uses Apple’s Bento as the means by which it stores and accesses objects. The DERPi is 
now being drafted by the IMA and is expected to be released by the end of this year. DM | 


1 


EXPERIMENT AL CMOS By bringing the operating voltage of a PowerPC 601 microprocessor down to 


2.0 V, power dissipation can be reduced three-fold without noticeable perfor- 
P OWERP C RUNS AT 2 0 V mance loss. That’s what researchers at IBM Microelectronics, Essex Junc- 


tion, Vt., achieved with an experimental PowerPC 601 chip developed from a standard 3.6-V, | 
0.6-um CMOS part. The chip was modified for low-power operation without altering its circuits. 
and masks. Moreover, yield wasn’t affected. A manufacturing fabricator processed the ICs 
using standard tools with the standard product mask set. The experiment aimed to demon- | 
strate a potential migration path for early entry into low-power applications. More details on | 
this development will be unveiled at the VLSI Technology Symposium, June 6-11, at the Hilton | 
Hawaiian Village in Honolulu. Call Ms. Melissa Widerkehr at (202) 986-1137 for additional con- 
ference information. Contact John Bertsch of IBM at (802) 769-8845 about the device. RN 


MCT BUILDING BLOCKS A new generation of power electronic building blocks (PEBBs) with MOS- © 
controlled thyristors (MCTs) may simplify the design of power-conversion 
SIMPI LIFY P OWER DESIGN and conditioning circuits. Under a joint effort that’s part of a two-year grant 
from the U.S. Government’s Technology Reinvestment Project (TRP), Harris Semiconductor, © 
Melbourne, Fla., and the Electric Power Research Institute (EPRI), Palo Alto, Calif., will re- | 
search process, package, and drive technologies, as well as the integration of power transis- | 

tors and drive circuits into PEBBs. They will work to develop a high-power, p-channel MCT 
handling up to 2.5 kV with more speed and 30% higher turn-off rating than traditional models. © 
Also in the works are high-power, n-channel MCTs that will handle up to 4 kV, featuring half 

the losses and twice the speed of existing insulated-gate bipolar transistors (IGBTs). These de- 

velopments will result in a broader range of applications for PEBBs. Roughly 2000 free 

prototype PEBBs will be distributed to designers in a variety of fields, including industrial, 

university, and military organizations. For more information, contact Harris at 1- 800-4-HAR- 

RIS. CA 
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today for further information. 


(603) 429-8610 
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(603) 424-3460 


FAX 
7 Continental Boulevard, Merrimack, NH 03054 
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Welcome to 


'9()s. 


in the 


engineering in 





Everything needs to be 
done yesterday. 

Only smaller and using 
less power. But with twice as 
many features. For the same 
money as last year’s model. 

And if it turns out other- 


©1993 Xilinx, Inc., 2100 Logic Drive, San Jose, CA 95124. Europe, 44 (932) 349401; Japan, 81 (3) 297-9191; Asia, 852 (3) 721-0900 





wise, you Il hear about it. 
Look, we can't claim to 
alleviate all your problems, 
no one can. 
But we'll tell you this. 
There’s no one better to 
have in the stew with you 
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than Xilinx? 

First of all, 
no one is push- 
ing the technology 
faster or farther. 

As the leader, that’s our 
job. And while it’s not cheap, 
it is worth it. 

Our product line now 
includes over 350 different 
versions—low power, high 
density, high speed, special 
packaging like TQFPs— 
you name it. 

So you have more 
choices to work with. And 
our software is now so pow- 
erful, there’s no corner of 
our parts you cant get to, 
work on, and make better. 

Which, by the way, is 
exactly what we're constant- 
ly doing to our software. 

Then there are our new 
EPLDs, with more speed, 
predictability, features, and 
just plain usability than 
EPLDs have ever offered. 

Allowing you to inte- 
orate more devices, faster, 
and deliver a smaller, clean- 
er, more efficient design— 
for less money. 

Finally, our FPGAs have 
never offered more density 
or more speed. 

And nothing will get you 
to market faster. 
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Stanford Telecom 
chose our XC4005 

to build a custom 
* signal processor 
and got operational 
hardware in less than 5 weeks. 


How’ that for taking the pressure off? 


Literally months 
faster than a conventional 
gate array. Nothing is more 
forgiving in the design 
process, either. 

There's no penalty for 
changes, and you can pro- 
sram our parts at your desk, 
or even reprogram them in 
the system. All in less time 
than it takes to figure out 
why your supposedly non- 
recurring engineering 
costs keep recurring. 

One more reason why 
the cost of going with us is 
a lot lower than you think. 

Well, that about covers 
it. To learn more about 
how we can help you get a 
better handle on your next 
project, talk to your Xilinx 
representative, or call our 
24-hour literature hotline 
at 800-231-3386. 

Then you better get 
back to work before some- 
body blows a gasket. 


XILINX’ 


| The Programmable 
Logic Company.” 





When it comes t 
solutions, nobody p: 


Introducing Intel 16 & 32Mb density of the 16Mb chip in the same 1.2mm-slim, 
FlashFile™ Memory. 56-lead TSOP package, making it the only compo- 
If you need high-density, nent to enable 200MB-per-cubic-inch flash arrays. 
gp el nonvolatile flash memory for Both components offer a 7Ons read access time 
. “om - your mobile PC and embedded at 5V. And fast data storage is enabled by on-chip 
3 gee | designs, we’ve got the ticket: buffers, which boost sustained write performance to 
= @§©«New I6 and 32Mb FlashFile“ —_1.7MB per second in 32-bit systems. 
Shenponentc= ihe smallest, fastest, most power- ‘To save power, both chips support 3.3V read 
efficient flash chips we've ever fielded. operations, and can be configured as either x8 or x16. 
The 32Mb chip’s dual-die design doubles the And silicon power management automatically shifts 


© 1994 Intel Corporation. Stadium by Baron Wolfman/NFL Photos. 








current consumption down to a 1 to 2mA static mode, | component is the most cost-effective 3.3V flash 
while sleep mode further drops it to just 1 to 2uA. memory available. 

Compatible with existing FlashFile designs, these So if you want density, call for literature at 
chips can replace ROM/RAM and disks in storing +44 (0) 793 431155. Because when it comes to high- 
applications, O/S and data files. Supporting one mil- _density flash, nobody else is even in the ballpark. 
lion erase cycles per block, FlashFile architecture 


also enables mass storage subsystems like our Type I 
and II, PCMCIA Flash Cards and ATA Flash Drives. 


And when it comes to flash value, Intel is in a Nn 
league all by itself. In fact, the 16Mb FlashFile ® 
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TECHNOLOGY ADVANCES 


SOFTWARE-COMPATIBLE X86 SUPERSCALAR 
CHIP SET ACCELERATES PERFORMANCE 


taying compatible with 
G: x86 instruction set 

while delivering per- 
formance matching or ex- 
ceeding that of the Intel Pen- 
tium microprocessor is no 
trivial challenge. Similarly, 
delivering the solution at a 
market price that’s well be- 
low the Intel part places an- 
other equally difficult chal- 
lenge in front of any supplier 
trying to compete for CPU 
sales. 

By taking a “divide and 
conquer” approach to their 
superscalar architecture, 
designers at NexGen Mi- 
croproducts Inc., Milpitas, 
Calif., created a radically 
different architecture in 
their Nx586 microproces- 
sor chip set. It implements 
the x86 instruction set us- 
ing a translation scheme, 
in which x86 instructions 
are first converted inter- 
nally into an intermediate 
RISC code that’s executed 
by the Nx586-processor 
architecture. 

Outwardly, NexGen Mi- 





roproducts’ Nx586 chip set 
functions as a binary-com- 
patible x86 microprocessor. 
However, rather than inte- 
grate all of the logic on one 
chip, NexGen designers di- 
vided the architecture by 
moving the floating-point 
unit off the chip, much like 
the older architectures of 
the 386/286/86 microproc- 
essors (see the figure). 

One reason for the split 
came as the result of a mar- 
ket analysis. The analysis 
showed that a very high 
percentage of system users 
rarely needed  floating- 
point computations. 

The chips will be manu- 
factured in a 0.5-um CMOS 
process and operate with 
clock speeds of 60 or 66 
MHz. About 3.5 million 
transistors are employed 
by the CPU and about 
700,000 transistors are em- 
ployed for the math unit. 
The novel architectural ap- 
proach produces perform- 
ance gains or losses, de- 
pending on the benchmark 


RISC86 instructions 


ELECTRONTI C 


and the third bus is dedi- 


used. 

For example, using the 
PowerMeter 1.81 and Nor- 
ton SI 7.0 benchmarks, per- 
formance of the 60-MHz 
CPU decreases by 7% and 
14%, respectively. On the 
other hand, using the Land- 
mark 2.0, Byte 2.4 desktop, 
and Byte 2.4 notebook 
benchmarks leads to per- 
formance gains of 8%, 28%, 
and 28%, respectively. These 
results were run on an ALR 
Evolution V Pentium PC. 

The split architecture 
does rule out pin compati- 
bility with the Pentium mi- 
croprocessor. As a result, 
Nexgen Microsystems’ de- 
signers had the “freedom” 
to define a more optimal pi- 
nout. Their choice: a trio of 
64-bit buses to ensure the 
CPU isn’t kept waiting for 
instructions or data. 

The first bus is dedicated 
to the second-level cache in- 
terface, the second bus pro- 
vides access to the main 
memory and I/O system, 
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cated to the coprocessor in- 
terface (the first coproces- 
sor is the Nx587 floating- 
point unit, but others can be 
added). 

The Nx586’s internal mi- 
croarchitecture that actu- 
ally executes the instruc- 
tions incorporates many ap- 
proaches that differ drasti- 
cally from the Pentium mi- 
croprocessor’s internal im- 
plementation. For starters, 
NexGen Microsystems’ de- 
signers created a RISC mi- 
croarchitecture they dubbed 
RISC86. The RISC&6 engine 
contains its own instruction 
set, which is run using a su- 
perscalar execution unit, 
branch-prediction logic, large 
on-chip caches, and 64-bit 
data buses. 

To speed the system- 
level data transfers, a sec- 
ond-level cache controller 
that can address up to 1 
Mbyte of memory was in- 
tegrated on the integer- 
processor chip. This inte- 
gration eases timing re- 
quirements for external 
cache memories and also re- 
duces potential bus con- 
flicts with system ac- 
cesses. 

The RISC86 engine exe- 
cutes a proprietary RISC 
instruction set that was 
specially designed to di- 
rectly support x86 instruc- 
tions. At the same time, it 
obeys the RISC implemen- 
tation principles of fixed- 
length encoding, regular- 
ized instruction fields, and a 
large register set. 

A key block within the 
microarchitecture is the 
decoder/scheduler unit. It 
translates the x86 instruc- 
tions into RISC86 instruc- 
tions, and also dispatches 
the RISC86 instructions to 
the chip’s other units. 

The decoder/scheduler, 
which handles exceptions 
and records instruction ter- 
mination and retirements, 
also manages the processor 
resources needed by the in- 





structions. Part of the unit 
includes one of the most ad- 
vanced _branch-prediction 
blocks used in a microproc- 
essor. That block acceler- 
ates branches and performs 
speculative execution and 
tracking of multiple in- 
struction streams. 

One key function that’s 
performed by the de- 
coder/scheduler is that it 
keeps a continuous record 
of the processor state. The 
tracking is needed to guar- 
antee precise exception 
handling and to ensure that 
the processor maintains 
consistent and coherent 
states, even when backing 
out from an execution of a 
wrongly predicted specula- 
tive instruction stream. 
This processor state in- 
cludes all of the architectur- 
ally visible registers and 
flags, all of the additional 
physical registers used for 
mapping, and a variety of 
queues and buffers em- 
ployed to reduce depend- 
encies and accelerate key 
operations. 

To make such a record- 
keeping capability practical, 
a large register set was 
placed in the decoder/sched- 
uler block. Using a “register 
renaming” scheme, the eight 
x86 registers are remapped 
into a portion of a register 
space larger than what’s 
specified by the x86 instruc- 
tion set. The decoder/sched- 
uler manages the mapping 
by time-stamping instruc- 
tions and assigning and keep- 
ing track of the RISC86 reg- 
isters being mapped to x86 
registers. 

Such a process prevents 
instructions from being 
stalled by the lack of avail- 
able registers and assures 
that each instruction has 
the correct data from pre- 
vious instructions. This 
overall scheme allowed 
NexGen designers to em- 
ploy simpler execution 
units because only the de- 
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coder/scheduler manages 
the complexity. 

To feed the on-chip exe- 
cution units, NexGen Mi- 
crosystems includes double 
the amount of Level 1 cache 
than that found on the Pen- 
tium—16 kbytes each for 
the data and instruction 
caches. Moreover, the chip’s 
Level 2 cache controller al- 
lows for fast cache-line re- 
fills while relaxing the ac- 
cess-time requirements for 
off-chip SRAMs. That re- 
duces the cost of the secon- 
dary cache. 

As mentioned earlier, the 
second part of the trick was 
to deliver the CPU at an 
“affordable” price. The 60- 
MHz CPU is priced at $460 
each in 1000-unit quantities, 
while the 66-MHz version 
will sell for $506. That’s 
about one-third less than 
the Pentium, as of early 


March. The floating-point 
coprocessor sells for $128. 

Because the CPU in- 
cludes the secondary cache 
controller and uses moder- 
ately-priced SRAMs, over- 
all motherboard implemen- 
tation costs are lower than 
for Pentium-based mother- 
boards. Consequently, de- 
signers should be able to 
configure systems that sell 
for less than $2000. To make 
motherboard designs sim- 
ple, NexGen designers also 
crafted a system-logic chip 
to support the CPU—the 
NxVL provides all of the 
basic motherboard logic 
and both ISA and VL-bus 
interfaces. A version with a 
PCI-bus interface is in de- 
velopment. 

For more information, 
contact Dana Krelle at (408) 
435-0202. 

DAVE BURSKY 


THE [S-54B TDMA DIGITAL 

CELLULAR STANDARD GAINS 
MORE SUPPORT WITH A PUSH 
FOR SILICON DEVELOPMENT 


ith another major 
semiconductor 
manufacturer 


adding its support, the 
time-division multiple-ac- 
cess (TDMA) standard will 
gain added momentum in 
its quest for digital-cellular- 
market leadership in North 
America. NEC Electronics, 
Mountain View, Calif., plans 
to build a highly integrated 
chip set targeted for cellu- 
lar telephones that con- 
forms to the IS-54B TDMA 
standard. Under a recently 
released agreement, DSP 
Telecom (DSPT), Plainsboro, 
N.J., will develop the entire 
baseband technology of the 
chip set that will be manufac- 
tured and distributed by 
NEC. 

The TDMA standard 
competes directly with the 
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IS-95 code-division multi- 
ple-access (CDMA) stand- 
ard. The two competing 
systems, which were as- 
signed interim-standard 
(IS) numbers by the Tele- 
com Industry Association 
(TIA), have been unleashed 
within the marketplace to 
vie for dominance. IS-54 
TDMA technology im- 
proves on current analog 
cellular techniques by 
transmitting several com- 
pressed, digital audio chan- 
nels over the same band- 
width previously used for a 
single conversation. IS-95 
CDMA technology is a 
more complex (and cur- 
rently more _ expensive) 
spread-spectrum technique, 
but it provides for 5 to 10 
times more traffic within a 
given spectrum than TDMA 
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technology. 

Even though CDMA tech- 
nology offers higher absolute 
traffic capacity, NEC’s deci- 
sion to support the less-so- 
phisticated TDMA technol- 
ogy was influenced by cur- 
rent market trends in 
North America. Over the 
past year, 16 of 25 major 
U.S. metropolitan cities 
adopted TDMA as their 
digital cellular standard. In 
an effort to relieve the 
crowded existing analog 
Advanced Mobile Phone 
Service (AMPS) channels, 
most of these cities are 
working toward having 
digital service in place by 
early 1995. 

With delivery of NEC’s 
IS-54B silicon anticipated 
for early 1995, selection of 
potential beta-site custom- 
ers is nearly complete and 
chip development is under- 
way. According to Rick 
Kepple, marketing man- 
ager for NEC, the agree- 
ment will capitalize on the 
strengths of both partici- 
pants by using NEC’s mar- 
keting and manufacturing 
infrastructure and DSPT’s 
extensive background in 
digital speech processing. 
NEC isa leading supplier of 
DSP hardware for a wide 
spectrum of applications 
while DSP Telecom is a pio- 
neer in the arena of applica- 
tion-specific digital-signal 
processing technologies and 
possesses in-depth expertise 
in cellular telephony. 

While no description of 
specific technologies to be 
used for the project has 
been released, it’s a good 
bet that NEC’s new digital- 
signal processor showcases 
some of the high-perform- 
ance features that will be 
embedded within the cellu- 
lar chip set. Designated the 
uPD77017, the DSP chip 
features a 33-MIPS Har- 
vard-architecture CPU with 
pipelined instruction and 
data paths, a 16-bit fixed- 
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SIGNAL INTEGRITY 


In keeping with MicroSim’s commitment to provide the best in desktop 
EDA, we now provide Polaris as one of the tools you can include 
when building your custom Design Center EDA system. Polaris is our 
signal integrity analysis tool for extracting transmission line, parasitic 
capacitance, and coupling values from printed circuit board (PCB) 
layouts. Extracted values are then applied to circuit simulations in 
PSpice, providing for analysis of crosstalk, reflection, and delay effects 
in the circuit design. 


Until recently, most digital designers could ignore transmission line 
effects in their designs because gate delays and noise margins of the most 
commonly used devices were large enough to withstand signal 
degradation due to transmission line effects. As gate delays and noise 
margins for components decrease, designs become more susceptible to 


oceie_weT yas se 





transmission line effects in the layout. Transmission line effects in 
high-speed designs can render a design inoperable. When you customize 
your Design Center system to include Polaris, you get the ability to 
verify that your circuit will perform to specification after the layout is 
created and before boards are manufactured, thus reducing the overall 
cost of the design. 


Polaris features automatic extraction from layout, a more efficient field 
solving algorithm than with traditional finite element analysis, efficient 
and accurate simulation of board parasitic data, ideal and real waveforms, 
realistic drive and receiver models, full circuit behavior, and more. 


Call today for more information about Polaris for signal integrity 
analysis, in addition to other Design Center products. 


ee MicroSim Corporation 


20 FAIRBANKS * IRVINE, CA 92718 © USA ® (714) 770-3022 
(800) 245-3022 * FAX: (714) 455-0554 « BBS: (714) 830-1550 


e CIRCLE 305 


Design Center and PSpice are registered trademarks of MicroSim Corporation. All other trademarks are the property of their respective owners. 











point processor, and low- 
power 3-V operation. 
Initial efforts are focused 
on quick roll-out of the IS- 
45 chip set, but Kepple says 
NEC and DSPT haven’t 
ruled out the possibility of 
co-developing other prod- 
ucts. NEC is currently 
evaluating the marketplace 
for a chip set that would im- 
plement IS-54+, an en- 
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hanced TDMA standard ca- 
pable of supporting ad- 
vanced cellular features 
like digital control channels 
and short-message chan- 
nels. Such features would 
give cellular telephones ¢a- 
pabilities similar to those 
offered by the Integrated 
Services Digital Network 
(ISDN). 

Though TDMA has taken 


a strong foothold in North 
America, the competition is 
far from over. If consumer 
use of cellular technology 
continues to grow, the in- 
creased channel utilization 
offered by the TDMA 
standard may only offer 
temporary relief for the 
crowded airways. 

Kepple also says that 
NEC hasn’t ruled out the 


SUPER-FINE E-BEAM LITHOGRAPHY IS THE 
KEY TO 110-GHZ SILICON PHOTODIODES 


y using super-fine- 
line electron-beam li- 
thography, a team of 


researchers at the Univer- 
sity of Minnesota’s Depart- 
ment of Electrical Engi- 
neering developed silicon- 
based detectors that can 
operate at a frequency of up 
to 110 GHz. These are the 
fastest silicon photodiodes 
reported to date. Poten- 
tially, such an advance can 
make fiber-optic communi- 
cations up to 50 times faster 
than currently available 
technology. 

The secret to designing 
and fabricating these fast 
and tiny photodetectors is 
miniaturization, explains 
Stephen Chou, an engineer- 
ing professor and team 
leader of the project. To 
make the detector, profes- 
sor Chou’s group developed 
a high-performance  elec- 
tron-beam lithography ma- 
chine. Their machine is one of 
only a few that can produce 
line widths as small as 100 A 
(0.01 um). 

Chou notes that the sig- 
nificance of this work is 
partly due to its use of sili- 
con, the semiconductor ma- 
terial that’s used to build 
the majority of ICs avail- 
able on the market. While 
some commercially avail- 
able detectors can operate 
at a frequency of up to 60 
GHz, they’re fabricated 


from compound semicon- 
ductors, such as gallium 
arsenide, and aren’t always 
easily compatible with ap- 
plications utilizing silicon 
ICs. 

The new photodetector 
consists of an interdigitated 
array of gold fingers depos- 
ited on a silicon substrate 
(see the figure). When a 
light beam slips through 
the grid and hits the silicon, 
electrons are freed, gener- 
ating an electrical signal 
that indicates light was de- 
tected. 

Spacings between the 
fingers had to be extremely 
small to minimize the time 
the electrons spend gener- 
ating a signal. The larger 
the spacings, the longer it 
takes the photodetector to 
operate. 

Because the device is fab- 
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ricated on silicon material, 
it may be possible to use 
biCMOS or other process 
technologies to fabricate 
additional circuits on the 
same chip. For example, 
signal-conditioning as well 
as logic circuits can reside 
on the very same chip as the 
sensor. 

Chou says the break- 
through is so dramatic that 
measuring the _ device’s 
speed required the efforts 
of a second group of re- 
searchers before Chou’s 
group set up its own femto- 
second-measurement facil- 
ity. The performance meas- 
urements conducted by the 
second group were led by 
Thomas Hsiang, an electri- 
cal-engineering professor 
at the University of Roch- 
ester and senior scientist at 
Rochester’s Laboratory for 
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possibility of developing a 
CDMA cellular chip set. He 
indicates that NEC is tak- 
ing a wait-and-see position 
at the moment, until it can 
be determined whether in- 
creasing traffic density and 
other factors will give the 
CDMA standard a chance 
at better market penetra- | 
tion. | 
LEE GOLDBERG 


Laser Energetics. Hsiang’s | 
group is one of few in the | 
world able to do such meas- | 
urements. | 

Hsiang studied the de- 
tector by sending it power- 
ful laser pulses lasting less | 
than a trillionth ofa second. | 
The laser pulses were gen- 
erated by a tunable tita- | 
nium-doped sapphire laser | 
that acted much like a very 
fast strobe camera. 

In the process of study- 
ing the detector, it was dis- 
covered that signals from 
red light generate a slower 
signal than violet light be- 
cause red light penetrates 
silicon deeper. The deeper 
the light goes, the deeper 
the electrons are liberated 
and the further they must 
travel to get out of the sili- 
con and hit a gold elec- 
trode. 

Significant increases in 
the performance of high- 
speed networks and data 
transfers between com- 
puter components are an- 
ticipated as this technology 
finds it’s way into commer- 
cial applications. Besides 
obvious data-transmission 
applications, the device is 
an extremely sensitive ul- 
traviolet and microwave 
detector. This capability 
makes it a sensitive, rug- 
ged, and compact detector 
for remote-sensing applica- 
tions. 

In another configura- 
tion, the device can be 
stimulated to emit a very 
narrowband signal. This al- 









Throttle Back and Accelerate! 


IC performance takes off with NEC’s 3-volt technology. 


Powering back doesn’t have to mean slowing down. 
With NEC’s 3-volt product line, you can bring your 
devices up to flying speed while bringing the voltage 
down to earth. 

NEC now offers a complete line of true 3-volt, half- 
micron ICs—including ASICs, microprocessors, and 
memories—that actually provide better performance than 
their 5-volt or 0.8-micron counterparts. That means you 
can now use 3-volt technology in a wide range of prod- 
ucts, from battery-operated, hand-held devices to 
next-generation, pen-based computers to high-end 
workstations with clock speeds over 150 MHz. 


Known throughout the world as an industry leader 
in IC design and production, NEC can be your single, 
reliable source for high-performance, low-voltage 
products. Our engineers continue to push the envelope 
in IC design, assuring you of a steady supply of leading 
edge devices. And because we will continue to support our 
5-volt product line, you can migrate to 3-volt tech- 
nology at your own pace. 

Lift the performance of your products to new heights 
and give yourself a boost into new markets. Call NEC 
Electronics Inc. today at 1-800-366-9782 or fax us at 1-800- 
729-9288 for a free copy of our low-voltage products brochure. 
Ask for Info Pack #5. 


Choose from our wide selection of high-performance, low-voltage products. Here’s a sample: 


MICROPROCESSORS 


CB-C8 CELL-BASED ASIC FAMILY 
Up to 600,000 usable gates 
Protected interface to 5-V logic 

0.8 uW/MHz/gate power dissipation 


CMOS-8L GATE ARRAY FAMILY 

Up to 627,000 raw gates 

Protected interface to 5-V logic 

Supports clock speeds as high as 
175 MHz 


64-bit CPU 


Vp4400™ RISC MICROPROCESSOR 
High-performance 64-bit CPU 

150 MHz internal clock speed 
Compatible with Windows NT™ 


Vp4200™ RISC MICROPROCESSOR 
Low-cost, Windows NT-compatible 


80 MHz internal clock speed 
Consumes less than 1.5 W 





MEMORIES 


16-MEG SYNCHRONOUS DRAM 
Supports clock speeds up to 100 MHz 
Wide choice of organizations 

Popular TSOP Type II Packaging 


16-MEG STANDARD DRAM 

Fast 60-nanosecond access time 

Wide choice of organizations 

Low-cost plastic SOJ and TSOP 
Type Il packaging 





©1994 NEC Electronics Inc. P.O. Box 7241 Mountain View, CA 94039-7241 
Vp4400 and Vp4200 are trademarks of NEC Corporation. 
All other registered marks and trademarks are property of their respective holders. 
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lows it to be used as a good 
microwave frequency ref- 
erence source. 

Also working on the pro- 
ject were graduate stu- 
dents Mark Lue Liu of Min- 
nesota, as well as Sotiris Al- 
exandrou and  Chia-Chi 
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Wang of Rochester. The 
Minnesota work was sup- 
ported primarily by the 
Packard Foundation, with 
additional support from the 
National Science Founda- 
tion (NSF), the Army Re- 
search Office, and the Semi- 


conductor Research Corp. 
At Rochester, support 
came from NSF, the U.S. 
Department of Energy 
and the New York State 
Energy Research and De- 
velopment Authority. The 
work was reported at the 


NEURAL-NET ALGORITHM REUSES FPGA 
RESOURCES TO ADD VIRTUAL HARDWARE 


y exploiting the in- 
Bose: reconfigura- 

bility of RAM-based 
field-programmable gate 
arrays (FPGAs), an arti- 
ficial neural-network meth- 
od can increase the num- 
ber of neurons by 500% 
without quintupling the 
amount of hardware used. 
The scheme, proposed by 
researchers in the De- 
partment of Electrical and 
Computer Engineering 
at Brigham Young Uni- 
versity, Provo, Utah, di- 
vides the back-propaga- 
tion algorithm in the neu- 
ral network into three 
stages that are executed 
sequentially. 

The FPGAs are first 
used to execute one stage, 
then reconfigured to exe- 
cute the second stage, re- 
configured again to run the 
third stage, and finally re- 
configured back to their 
starting state. Such reuse 
increases the number of 
hardware neurons that can 
be implemented in one 
FPGA by 500%. 


Global 
controller 


Dubbed the run-time re- 
configurable artificial neu- 
ral network (RRANN), the 
scheme divides the back- 
propagation algorithm into 
three stages: feedforward, 
back propagation, and up- 
date. The feedforward 
stage takes input patterns 
and propagates them back- 
ward through the network, 
assigning an _ activation 
(output) to every neuron 
according to a weighting al- 
gorithm. The back-propa- 
gation stage finds the out- 
put errors and propagates 
them backward through 
the network to find errors 
for neurons contained in 
hidden layers. 

After every non-input 
neuron is assigned an error 
value, the update stage 
uses activation and error 
values from the previous 
two stages to compute the 
amount by which the 
weights should be changed 
and then updates. the 
weights. 

The RRANN scheme 

ses one FPGA as a global 


Neural 
processor 
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controller and an FPGA for 
each neural processor (see 
the figure). Each neural 
processor, in turn, contains 
one, three, or six neurons, 
depending on the algorithm 
option selected at startup. 
The controller, which is 
mainly responsible for se- 
quencing the execution of 
the local hardware sub- 
routines on the neural 
processors, also supplies 
key data to the neural 
processors (input patterns, 
for example). 

Each neural processor 
executes local hardware 
subroutines under the con- 
trol of state machines. A lo- 
cal RAM associated with 
each neural processor 
stores the weights and tar- 
get output data, and serves 
as ascratch pad memory to 
buffer net and error val- 
ues. 

To utilize the hardware 
efficiently, RRANN em- 
ploys bit-serial hardware to 
execute the mathematical 
computations. Lookup ta- 
bles are used to implement 


Neural 
processor 
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1993 Device Research Con- 
ference in Santa Barbara, 


For further information | 
contact | 


on the project, 
Deane Morrison at the Uni- 
versity of Minnesota at 
(612) 624-2346. 

LEE GOLDBERG 


the activation function and 
its derivative. 


Tests were done using | 
PC-hosted cards developed | 
by National Technology | 
Inc. Each card has sockets | 
that hold up to eight | 


FPGAs. 


A variety of algorithms, | 


some using as few as six 
neurons to those employing 


over 20, were evaluated for | 
neural-network perform- — 


ance and for overhead is- 
sues related to reconfigur- 
ing the FPGAs. 

With the FPGA recon- 
figuration time assumed to 
be about 7 ms, six hardware 
neurons were effectively 
implemented in one FPGA, 
and the system ran at a fre- 
quency of up to 14 MHz. By 
adding several pipelining 
improvements, researchers 
expect the circuits to oper- 
ate at a frequency of up to 
40 MHz. 

In its learning mode, the 
system performed from 
94,600 to about 568,000 
weight updates per second, 
depending on various con- 
figuration options tried by 
researchers. 

Full details of 
RRANN scheme will be 
released at next month’s 
IEEE Custom Integrated 
Circuits Conference, May 
1-4 at the Town & Country 
Hotel, San Diego, Calif. 
To obtain CICC registra- 
tion information, contact 
Widerkehr and Associates 
at (202) 986-2166. 

For additional informa- 
tion on the RRANN, call 
Brad Hutchings at (801) 
378-4012. 

DAVE BURSKY 
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Once again PREP proves 
who owns the zone. 
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All programmable logic suppliers would like you to think that their devices are the fastest. Or the 
largest. But PREP (Programmable Electronics Performance Corporation) benchmark data has proven, for the 
second year in a row, that Altera is the leader in both speed and capacity. 
| A consortium of 13 programmable logic manufacturers, PREP was formed to create a single suite of 
benchmarks, allowing accurate speed and density comparisons among devices from different vendors. Once 

again, the benchmark results show Altera is on top in both categories. Proving that the place where you'll find 
the fastest programmable logic across all densities is the Altera Zone. 

By choosing Altera for your programmable logic needs, you get more than speed and density. You also 

get technology leadership, easy-to-use design software and comprehensive technical support. This is real value. 
This is the Altera Advantage. 
To find out more about Altera’s products, and to get the most 


























| current PREP results, call us at 800-9-ALTERA (800-925-8372), as a 
or write: Altera, 2610 Orchard | -—~ VA 





Presentations use or include the most recent Parkway. San Jose CA 95 4 34-2020 
5 5 3 


PREP PLD Benchmark data which was 
measured according to Benchmark Suite #1, 


Version 1.2 and Version 1.3. Any analysis is 
not endorsed by PREP. 


© Copyright 1994 Altera Corporation. Altera is a registered trademark, and specific Altera device designations are trademarks of 
Altera Corporation. PREP is a trademark of the Programmable Electronics Performance Corporation. All other brands or products are 
trademarks of their respective holders. Average Benchmark Capacity is the average number of benchmark instances, and Average 
Benchmark Speed is the average of internal and external speeds, across all nine PREP benchmarks. 
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LOW-COST COPROCESSOR BOARD USES MASSIVELY 
PARALLEL PROCESSING TO ACHIEVE 800 BOPS 


a breadbox, but a co- 

processor board made 
up of massively parallel 
processors can supply 800 
billion operations/s (BOPS). 
The Micro-Grain Array 
Processor (MGAP), under 
development at Pennsylva- 
nia State University, Uni- 
versity Park, Pa., employs 
massively parallel proces- 
sors that ultimately will 
combine high performance 
with low cost. 

Designed for engineering 
workstations, the board can 
potentially put mainframe- 
like power into a desktop 
system. The _ prototype 
board, which cost $10,000 in 
parts, is 100 times faster 
than the university’s main- 


|: not much bigger than 
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frame computer in certain 
applications. The current 
processor configuration re- 
sides in a Sun workstation 
chassis. 

“The key to the board is 
its simplicity,’ says Dr. 
Mary Jane Irwin, professor 
of computer science and en- 
gineering at Penn State’s 
College of Engineering. “In 
the MGAP, we combine a 
large number of very sim- 
ple processors in a parallel 
configuration to supply the 
power.” 

The MGAP’s_ design 
doesn’t lend itself to all ap- 
plications, though. It’s most 
suited for signal and image 
processing, and is well 
equipped to handle prob- 
lems encountered in mete- 





orology, computational biol- 
ogy, and astronomy. 

For example, in image 
processing, the MGAP can 
speed up the task of locating 
objects and defining their 
edges. It does this by exe- 
cuting many simple, yet 
rapid, calculations, and then 
putting the aggregate to- 
gether to come up with an 
image. Because the board 
can speed up the compres- 
sion and transmission of im- 
age data, it’s also suited for 
real-time imaging technolo- 
gies, such as video telecon- 
ferencing. 

Because Penn State’s re- 
searchers aren’t part of the 
commercial business world, 
they’re trying to determine 
the next step. “Building 
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processor chips and boards 
is a good way to prove a 
concept and educate gradu- 
ate students in what’s 
needed to design and create 
these next-generation com- 
puters,” says Irwin. “Build- 
ing the processor is just the 
first step. We also needed to 


write a compiler that will 


work with our primitive 
processors, and then the 
programs that will run most 
efficiently on the system.” 
The design goal was to 
pack as many chips onto the 
board as possible, with each 
containing the maximum 
number of digit processors. 
Each digit processor can 
handle one write and two 
read operations per cycle. 
By having many processors 
working together—16,384 
in the MGAP prototype— 
massively parallel compu- 
tations can be achieved. 


Passive Backplane Single Boal 
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The design of the digit- 
processor chips was heavily 
influenced by cost. Because 
inexpensive computing 
power was the primary 
concern, a standard 1.2- 
um CMOS process was 
chosen for fabrication, 
with some performance 
being traded off for lower 
cost. “If we had refabri- 
cated the processors us- 
ing the same exact mask 
for the chips, but with 
(0.8-um technology, we 
could’ve gotten twice as 
many processors on the 
board, but at a higher 
cost,” claims Irwin. “If 
we redesigned the mask, 
we think we could reduce 
the size by another 50%.” 

The board was designed 
so that most of the neces- 
sary memory for program 
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up pe-board space to in- 
clude more digit proces- 
SOrs. 

The board’s software is 
written in C++, an object- 
oriented language that’s 
employed in many engi- 








tate-of-the-art design 
Grove aren't nec- 
essarily limited to 
adult electronic designers. 
This was clearly evident at a 


recent scholastic scholarship 
competition awards presen- 





tation held March 30 at the 
Anaheim Marriott in Cali- 
fornia. There, the winning 
teenage students were rec- 
ognized for achievements in 
scientific innovations. 

At the competition, spon- 


neering workstations. Ir- 
win says, “We would have 
liked to design our own lan- 
guage. But that would have 
gone against the flow. Most 
people are using some form 
of C.” The compiler and 
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tery Co. and the National 


Science Teachers Associa- 


tion, a first place prize of — 


$20,000 in U.S. Series EE 
savings bonds was awarded 
to Tracy C. Phillips, a 17- 


year-old Long Beach High ~ 


School student of Peter J. 
Rubino, Long Beach, N.Y. 

She invented “Money 
Talks,” an electronic wallet 
that reads paper-money 
denominations for the 


blind. After placing a bill 


pill’s 
identifying key  distin- 
-guishing points. Light 
passed 
| point is converted to an 
| electrical signal. A digital 
| logic circuit then matches 





software reside in the host 
workstation. 

For more information 
about the MGAP, contact 
Dr. Mary Jane Irwin at 
(814) 865-1802. 

RICHARD NASS 


states the denomination’s 


value. It works by using an 
IR light emitter/detector 


that lets varying amounts 
of light pass through the 
printed patterns, 


through each 


codes, identifies the bill, 
and activates a voice-syn- 
thesis chip. Power comes 


from four AAA batteries. 
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development didn’t reside | | sored by the Duracell Bat- | into the wallet, the device _ ROGER ALLAN 
on the board. This also freed : _ 
F Comparative EISA/ISA Comparative 
Processor Benchmarks Bus Performance 
Ms Power Meter 1.2(MIPS) (Mb/sec) 
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If You Think You Can’t Get Both High Spee 
And High Capacity In An FPGA... 








a teas |) Useable PREP Gates assumes 250 gates per average instance. 
Presentations use or include the 2) Average PREP Performance calculated by averaging internal mean frequencies. 
most recent PREP PLD Benchmark 3) Performance Projections based on certified and uncertified PREP Co. data. 


data which is measured 
4) ACT 3 calculated from A1425A-2 and A1460A-2 submitted data. FLEX 8000 


according to Benchmark Suite #1, \ 
Version 1.2. Any analysis is calculated from EPF81188-2, EPF8820-2, EPF8452-2 and 8282-2 certified data. 


not endorsed by PREP. XC4000 calculated from XC4010-5 certified data. 





Think Again. Think Actel. The Industry's 


Do you have a need for both high performance and 
high capacity? Actel has the answer. Now you don’t 
need to choose between speed and capacity. Actel’s 
ACT™ 3 family of FPGAs — with performance to 
meet your 75 MHz system requirements and capac- 
ity needs to 10,000 gates — in the same device. Just 
think — no more boards full of fast PALs. With just 
one Actel FPGA you get the equivalent integration 
of up to 100 22V10s — without any sacrifice in 
performance! 


Think Performance and 
Predictability 


Based on PREP™ benchmarks, Actel’s ACT 3 
devices offer an exceptional speed and capacity 
combination with the flexibility and predictability 
Actel has become famous for. 


Covering a range of 1,500 to 10,000 gates, ACT 3 
devices run up to 167 MHz for counter and data- 
path designs and offer up to 228 user I/Os. Fast 
I/Os provide clock-to-out speeds of 7.5 nanosec- 
onds — ideal for applications such as fast state 
machines, wide RISC processor interfaces and 
high speed memory control. All this is possible 
because Actel invented and perfected segmented 
interconnect architectures and antifuse technologies 
that provide design flexibility and predictability 
previously unknown in the FPGA industry. 
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Fastest, High Capacity FPGAs. 


Think Fast, Flexible Design 


Actel’s Designer Series of highly automated FPGA 
development systems feature powerful logic 
synthesis and device fitting software, fully 
automatic placement and routing, and links to 

all popular CAE and PLD design tools, including 
Mentor Graphics®, Data I/O®, Synopsys, Cadence™, 
OrCad™, and Viewlogic®. Our Designer Series of 
development tools start at $995 and support 386 
and 486 PCs, HP®, and Sun workstations. 


Clock-to-Out 
(Pad-to-Pad) 


Average PREP Performance” 


78 MHz 70 MHz 90% 7.9 NS 


ACT 3 - Highest PERFORMANCE and Most PREDICTABLE High Capacity Solution 


Think Service and Support 


You get all this, plus extensive service and support. 
Actel’s technical HOTLINE and Action FACTS 
system provides you with automatic access to 
technical documents, design tips, and experienced 
engineering support to help you meet your time- 
to-market goals. 


Think About The Possibilities 


Actel is the best choice — whatever your need may 
be. For applications ranging from bus interfaces, 
networking, and communications to high speed 
graphics and processor interfaces. For pin counts 
ranging from 44 to 257. Gate capacities from 1,2 
to 10,000, system speeds over 75 MHz, and mo 
than 200 combinations of device, package, sper 
and testing options. 

So for both high speed and high capacity — T 
Actel. Call us for more information. You’ll r” 
our new 1994 full line Data Book. Also ask 
about our 1,200 gate FPGAs for under $10 


Call 1-800-228-3532 


(Outside U.S. 908-225-0700) 





Actel Corporation 955 E. Arques Avenue, Sunnyvale, CA 94086 Actel Europe Ltd. Intec 2, Wade Road, Basingsoke, Caaporation: 
ACT, and the Actel logo are trademarks of Actel Corporation. PREP is a trademark of the Programmable Electronics Performance CFP 


All other brand or product names mentioned are property of their respective holders. 
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Ever notice how front-end design gets all of 


the glory, all the attention? While physical design 


languishes, painfully, in the slow lane. 


Well languish no longer. At Cascade our design 


system is so intuitive, so unique, that it will 


Things Were Moving At A Blistering Pace. 
Then You Got To Physical Design. 


forever change your approach to physical design. 
And you know what? It has to. Your front-end 
design tools are handling greater levels of 
complexity in less and less time. So your physical 
design has no choice but to keep up. Add to that 
shorter product life cycles and all that pressure to 


get products to market sooner and you quickly 


realize your old methods just don’t cut it anymore. 


This is where we step in. With our High 


Lel Physical Design™ system, you control layout 


JUSts you control front-end design. That’s a first. 


And hre’s another—you never have to leave 


your desztop. 


How, exactly, do we do it? 


We start by linking physical design to even 
the most sophisticated front-end environments. 
We then provide the fastest automated path to 
comprehensive submicron physical libraries. These 
libraries are seamlessly 
integrated with automated 
physical assembly and 
analysis tools. Which 

means you can design full-custom 

complexity and performance in turn- 
around times normally reserved for ASICs. 
And with rules-driven module generators in soft, 
configurable form, even the most aggressive 
submicron designs can be accurately realized 
months or even years earlier. 

To see how a strong back end can help you 
set new personal speed records, give us a call at 
1-800-258-8574. We'll send you an actual case 
history of how a 700,000 transistor JPEG chip 


& 
CAS 


DESIGN AUTOMATION 


layout was completed 





in just two months 
using High Level 
Physical Design. 
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TECHNOLOGY ANALYSIS 


IMPROVED LOW-POWER MODES 
HIGHLIGHT 1.8-IN. DRIVES 


DESIGNERS OF NEXT-GENERATION HARD-DISK DRIVES 
| TRY To REDUCE POWER WHILE RAISING RELIABILITY 
USING ENHANCED SPINDLE MOTORS. 





RICHARD NASS 


ard-disk-drive manufacturers are poised to pounce on the 
exploding market of notebook and handheld computers. 
While the same engineering concerns over higher capaci- 
ties and smaller form factors still exist for disk-drive de- 
signers, there are now other issues to deal with, primari- 
ly because of the portability of the new systems. 

Two of these issues are lower power and increased 
reliability. Lower-power consumption is driven by the need to get longer 
life from the batteries. The reliability factor comes into play simply be- 
cause portable systems take more abuse from everyday travel than their 
stationary desktop brethren. 

A third issue is that the drives aren’t designed solely for embedded 
applications anymore. With the mounting popularity of the PCMCIA 
specification, removable drives are starting to appear. The first wave of 
PCMCIA-based disk drives were intended primarily for secondary stor- 
age because of their relatively low se 
40- and 80-Mbyte capacities. Typical- 
ly, users would store their applica- 
tions on the system’s primary stor- 
age subsystem (an embedded disk 
drive), and use the PCMCIA drive to 
hold the data files (such as a spread- 
sheet, database, or word-processing | 
document) so those files can be 
transferred easily from system to 
system. Having the files on a remov- a: 
able disk also increases security, be- 7 ts 
cause if the system can’t be moved, : =Ramp. 
the files can still remain with the / a Head 
user. — ~ S 

Lately, some PCMCIA drive an- 
nouncements are changing that pri- 
mary-secondary storage paradigm. — Ge Seen | 
The first to break the 100-Mbyte bar- es Se SSE ES eee 
rier, and thus become a candidate for ca Ma ak 
primary storage, was Maxtor Corp., 
San Jose, Calif., with its MobileMax 





Suspension 





1. HEAD SLAP in a disk drive can be eliminated by the 
105-Mbyte drive. The two-platter dynamic ramp-loading technique, as used in the drive from 
drive fits a PCMCIA Type III form Intégral Peripherals. When the drive is powered down, the head 
factor (10.5-mm high), as do all of the moves to the outside diameter of the disk and rests on the ramp. 
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current PCMCIA-based 
hard-disk drives. Maxtor’s 
announcement was quickly 
followed by similar releases 
from a host of disk-drive 
manufacturers, including 
MiniStor Peripherals Corp., 
San Jose, Calif., which re 
cently announced a 128- 
Mbyte drive. 

Intégral Peripherals Inc., 
Boulder, Colo., one of the 
pioneers in 1.8-in. disk 
drives, will ship a 170-Mbyte 
drive later this quarter. In 
addition, the company 
claims it will offer a 210-Mbyte mod- 
el sometime in the second half of the 
year. This will be followed by a 100- 
Mbyte Type II drive, which solves 
many of the slot-contention issues. 
For example, one Type III drive re- 
quires two stacked Type II slots— 
currently the configuration of choice 
for most systems. By going toa Type 
II form factor (5-mm high), users will 
still have one Type II slot available 
for other peripherals, such as a local- 
area-network (LAN) or modem card. 
A Type II drive contains enough 
room for just one platter. 

The reliability factor is key to the 
success of PCMCIA-based disk 
drives. “Head slap,” which happens 
when a drive is dropped, is a promi- 
nent problem in the many contact 
start-stop-type drives available. Oc- 
curring at about 200 to 300 G, the 
head lifts off the disk and slams back 
down, digging a hole in the landing 
zone of the media. Also, the corners 
of the head can chip with the debris 





being distributed onto the disk. Such 


events can result in permanent data 
loss. 

To put these shock levels into per- 
spective, 500 G is roughly equivalent 
to a 1-ft. drop onto a hard table, or 
from table height onto a carpet. A 
1500-G shock is approximately equal 
to a drop from table height onto a 
tiled-concrete floor. 


DYNAMIC HEAD LOADING 


One way to avoid head slap is to 
employ a dynamic head-loading tech- 
nique, such as the one used in the 
drives developed by Intégral. With 
dynamic head loading, the head rests 
on aramp, soit never touches the me- 
dia. Hence, there’s no head slap. 
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2. ASHOCK INCURRED onan operating drive can cause 
the head to inadvertently shift from the target track to an adjacent 
track. It’s possible for the data on the adjacent track to be 

overwritten and lost. 


When power is removed from the 
drive, the heads are moved to the 
disk’s outer diameter where a ramp 
structure lifts the head off the disk 
(Fig. 1). The head actually comes toa 
rest beyond the disk’s outer diame- 
ter, once again preventing head slap. 

As the disk spins up to full speed, 
the head lands on a fully-developed 
cushion of air (called an air bearing) 
and never touches the disk. “In addi- 
tion to increasing the non-operating 
shock specification, dynamic head 
loading offers an unlimited start- 
stop capability,” claims Jim More- 
house, executive vice president of 
R&D at Intégral. “This is important 
because drives of this type are sub- 
ject to lots of starts and stops to save 
power.” 

In contact start-stop drives (drives 
that don’t employ dynamic head 
loading), the head lands on the inside 
diameter of the disk (in the landing 
zone). As the disk spins down, the 
head comes to rest on the disk. These 
drives typically are specified for a 
mean-time-between-failures (MTBF) 
at about 80,000 start-stops. 

A high non-operating-shock speci- 
fication also requires an effective ac- 
tuator clamp to keep the heads off 
the disk. One approach is to employ 
an inertial lock, which resembles 
that of a seat-belt mechanism. It 
locks the heads off the disk during 
any shock. The shock actuates the 
lock so that the stronger the shock, 
the stronger the lock. 

Operating shocks can be detrimen- 
tal to the data on the drive. Today’s 
small form-factor drives usually em- 
ploy an embedded-servo technology 
to position the heads over a desired 
track. This system reads the infor- 
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mation written at the begin- 
ning and end of each sector 
for the correct positioning. 
But the servo information 
can’t be read while the sys- 
tem is reading or writing 
data. Consequently, if a 
shock is incurred after the 
positioning data is read, the 
head may lose its position- 
ing until the next series of 
servo information is read. 
This could induce the head | 
to stray outside the current 
track boundary onto an ad- 
jacent track, causing the 
data on those adjacent tracks to be 
overwritten (Fig. 2). 

Most drives employ similar tech- 
niques to resist operating shock. In 
the Z direction, the heads actually 
touch down on the disk at around 100 
G. But an operating drive is obvious- 
ly mounted within the system 
(whether it’s embedded or plugged 
into a PCMCIA slot), so there’s some 
built-in protection. The system’s 
case supplies about a 3X protection 
improvement. In other words, if the 
drive can withstand 100 G or operat- 
ing shock, the system can be hit with 
a 800-G shock without causing any 
damage to the drive. 


INCREASED SHOCK LEVELS 


The operating-shock specification 
is incorporated in the SafeRite tech- 
nology developed by Seagate Tech- 
nology Inc., Scotts Valley, Calif. The 
SafeRite sensors, which are em- 
ployed in all of the company’s prod- 
ucts including the PCMCIA-based 
drives, can detect a shock and halt a 
write operation before the recording 
head is knocked far enough off track 
to lose the current data and destroy 
adjacent tracks. The sensor contin- 
ues to monitor the environment until 
stability is regained, then allows the 
write function to be executed. The 
operation is completely transparent 
to both the user and the host system. 

The type of motor employed in a 
disk drive also affects the drive’s 
shock resistance. Ball-bearing-based 
motors are employed in most of the 
small form-factor drives, although 
some manufacturers are moving to 
hydrodynamic designs. Maxtor is 
one company making lots of pro- 
gress with the hydrodynamic spindle 
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The best thing about our 
MHz scope isnt the price. 





Its what you get for it. 


Just like an analog scope, HP’s 500 MHz 
oscilloscope has a real-time display that 
responds instantly to changes in your 
waveforms or controls. 





How we can offer you a 
500 MHz, delayed sweep 
scope that’s within budget, 
without compromise. 


High bandwidth digital scopes have 
always forced you to sacrifice two 


things you love about analog scopes: 


a familiar look and feel and immedi- 
ate, believable displays. 


Our engineers didn’t think you 
should have to make that compro- 
mise. So they designed the 

HP 54610B oscilloscope with the 
analog-style interface you're 
comfortable with, and a new digital 


architecture that produces waveform 


displays superior to analog scopes. 


A bright trace and convenient, push- 
button functions like Autostore let you 
easily see and store tough-to-find 
signals. 


The result: you get the quality and 
performance you'd expect from HP. 
At a price you wouldn't. 


Call HP DIRECT at 1-800-452-4844*, Ext. 7668 to 


talk to an HP engineer about your scope needs. 





Want to speak to someone about 
the HP 54610B scope features and 
specifications, or your specific 
application needs? Calling 

HP DIRECT is the fast, easy way to 
get all your questions answered — 
with no obligation to order. 


You see, HP DIRECT is your direct 

line to information and solutions for 

HP basic test instruments. With one 

simple call, you can get quick 

product specifications or any 
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New real-time 
vector display 








Pretrigger viewing and delayed sweep 
mode help you save time by grabbing 
and displaying signals before or after 
the trigger event. 


technical literature you may need to 
make the right decision. Or if you 
want one-on-one technical support, 
you can speak 
to an engineer 
who has first- 
hand experi- 
ence with HP products. And, of 
course, if you're ready to order, we 
can help you do that, too. 


So give us a call. And discover 
how much more you really get from 
HP today. 


* In Canada, call 1-800-387-3867, Dept. 476. 


There is a better way. 
¢ HEWLETT® 
FE PACKARD 


© 1994 Hewlett-Packard Co. TMPMO345B/ED 













































You Need 
Tree City USA 


C ity trees add the soft touch of nature 
to our busy lives. They cool our 
cities, fight pollution, conserve energy, 
give wildlife a home, and make our 
neighborhoods more liveable. 

The trees on city property, along 
streets and in parks, are an essential part 
of the urban forest. To keep these trees 
healthy and abundant, your town 
needs an organized program for 
their care...an annual action 
plan to plant and prune the ee 
city’s trees, and to main- “i 
tain their health. 

You can make a 
difference — by plant- 
ing and caring for trees 
in your yard and in 
your neighborhood, 
and by encouraging 
your city government's 
community forestry 
program. 

Support Tree City 
USA where you live. For 
your free booklet, write: 
Tree City USA, The 
National Arbor Day 
Foundation, Nebraska 
City, NE 68410. 


The National 
’ Arbor Day Foundation 


@ Overvoltage shutdown 
: ‘(auto recovery) 


“@ 55°C to +100°C operation 





CALL TODAY! (508) 667-9500 (LJ) POWERCUBE 


Powercube Corp., 8 Suburban Park Drive, Billerica, MA 01821 FAX (508) 667-6280 Gs =A SUBSIDIARY OF UNITRODE CORPORATION 
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motor. In fact, the motor is used in its 
MobileMax drive. 

The idea for the hydrodynamic mo- 
tor originated in the consumer-elec- 
tronics industry. It’s a low-profile in- 
hub motor, which means that the ro- 
tor and windings are situated inside 
the motor. The whole unit then fits in 
the center of the disk, rather than 
having the rotor positioned under- 
neath the casing. 

The hydrodynamic motor elimi- 
nates point-to-point metal contacts 
that exist in a traditional ball-bear- 
ing motor. As a result, if the drive 
receives a severe shock, the point- 
metal contact that can deform the 
casing is removed. Such a deformity 
may not cause a data loss since, in 
many cases, the drive’s internal er- 
ror-recovery procedures are able to 
restore the data. But as the number 
of deformities accumulate, the 
drive’s performance will decrease. 
That’s because the firmware is 
forced to perform more error-recov- 
ery algorithms to recover the data. 
Eventually, the drive won't be able 
to access a particular track. 

‘“‘Because of the hydrodynamic 
motor’s durability, we increased the 
non-operating shock specification of 
our drive to 600 G,” says John Hager- 
man, vice president of mobile prod- 
ucts at Maxtor. “In addition, because 
the motor has no ball bearings, it’s 
extremely quiet. We spec the drive at 
28 dBa, but in practice, it’s actually 
much better than that. And it’s still 
significantly better than our 1.8-in. 
competitors.’ The hydrodynamic 
technology has no. effect on the 
drive’s spin-up time, though. 


KEEP THE POWER Down 
Holding the power draw of the 1.8- 


in. disk drive down to an acceptable 
level is a big concern for drive de- 
signers. One way to reduce the pow- 
er is to power-down parts of the drive 
that aren’t being used. This feature 
must be implemented in the drive’s 
firmware, but it does introduce a 
trade-off with response time, calcu- 
lated as the access time plus the la- 
tency time. 

A disk drive can possess various 
power modes. The most power, typi- 
cally greater than 2 W, is expended 
when the drive first spins up. Exe- 
cuting read and write commands and 
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SMALL FORM-FACTOR 
DISK DRIVES 


seeking (moving the head to a partic- 
ular spot on the disk) also requires a 
relatively large amount of power, 
which is around 1.5 to 2 W. In the idle 
mode, some of the electronics are 
turned off, but the disk keeps spin- 
ning. The response time from this 
mode ranges from 0.1 to 1 second, de- 
pending on the drive. In the contact 
start-stop drive, the head is either bi- 
ased against the inner crash stop or 
simply floating on the disk’s surface. 
In dynamic head-loading drives, the 
head is unloaded during the idle 
mode. 


SToP THE DIsk 


The biggest power savings is de- 
rived by stopping the disk from spin- 
ning as often as possible. In the 
standby mode, the disk stops spin- 
ning and some of the electronics are 
shut down. The typical response time 
from this mode ranges from 1.5 to 5 
seconds and the power draw is typi- 
cally under 50 mW. When set to the 
sleep mode, the drive needs a reset 
before it can accept any commands. 
Some drives call for a hardware re- 
set, while others can take a software 
reset without requiring any special 
software. Power consumption is low- 
est in the sleep mode, which can drop 
to 5mW in some cases. 

Many drives have a built-in timer 
that puts the drive into the various 
low-power modes after a preset time 
delay. But quite often, the prepro- 
grammed delay is longer than ex- 
pected. That’s because the drive has 
a finite number of starts and stops 
before a failure occurs. Each spin-up 
wears the media slightly. Conse- 
quently, some 2.5-in. drives won’t 
spin down more than once per min- 
ute, while some 1.8-in. models won’t 
spin down more than once every 20 
seconds. 

One part that can reduce the pow- 
er draw is the IMP62C540 single-chip 
read-channel device. It dissipates 
10% less power than the previous- 
generation part. Because all the 
needed logic fits into one 64-pin thin 
quad flat pack, the chip is suited for 
1.3-, 1.8-, and 2.5-in. drives. It’s inte- 
grated servo demodulator features a 
serial addressing scheme that re- 
quires fewer control lines than com- 
petitive read-channel solutions. In 
addition, the IMP62C540 operates at 
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a data rate of 40 Mbits/s. 

Another issue that will eventually 
affect the mass-storage subsystem 
is the industry’s eventual move from 
5- to 3.3-V logic. Going to 3.8 V saves 
power in the drive’s digital circuitry, 
although most manufacturers al- 
ready employ low-power CMOS com- 
ponents. But it’s the motor that con- 
sumes the most power, so moving to 
3.3 V won’t result in much of a power 
savings. For motors, the reduced 
voltage simply means that a higher 
current would have to be applied, ne- 
gating any power savings. 

More current is needed because a 
motor’s torque (expressed in 0z.-in.) 
per ampere of current, usually 
known as KT, is fixed. Insufficient 
current at a lower voltage of 3.3 V 
means a longer motor spin-up time, 
thus lengthening the disk-drive re- 
sponse time. In addition, if the motor 
takes longer to spin up, the electron- 
ics must be kept awake for an ex- 


tended time, and that drains the bat- 


tery faster. It’s also important to 
maintain a consistent motor velocity 
or rpm, since the drive ICs are de- 
signed to work at a specific velocity 
and are tuned for a particular signal 
amplitude from the head. 


PCMCIA STANDARDS 

The PCMCIA standardization is- 
sue of moving to 3.3 V also must be 
considered. If a PCMCIA-based 
drive was designed to run at 3.3 V, 
plugging it into a 5-V slot could be 
disastrous. The PCMCIA committee 
is still working on how to implement 
the 3.8-V cards. But because of the 
current flood of 5-V cards, system 
designers wouldn’t want to alienate 
that large installed base. Hence, the 
PCMCIA committee must come up 
with some solution that allows either 
type of card to be used. 

Ben Alaimo, vice president of engi- 
neering at MiniStor Peripherals, 
says, ““We’re not working on a 3.3-V 
design right now because people 
haven't really asked us for it yet. Mo- 
tor-drive 3.8-V chips are available 
and 8.3-V read-channel ICs have 
started to appear over the last few 
months. But we haven’t seen a 3.3-V 
CPU from our supplier (Zilog) yet.” 

Aside from lowering the power 
and raising reliability, one of the dif- 
ficult aspects of building a 1.8-in. 
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In-Circuit Emulators and Background Debuggers 


Microsoft Windows 3.1 based user interface 
Pull-down Menus | Speed bar (point and click) 
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FEATURES: 

e Supports both the 683xx and 68HC16 families. 

e User interface under Microsoft Windows. 

e Modular approach: low cost (BDM) to full feature. 

e Real-time emulation at maximum chip speed. 

e High-level C, C++ support for HIWARE, Intermetrics, 
Introl, Microtec, SDS, Sierra and more. 

e In-line assembler and disassembler. 

e Hardware and software breakpoints. 

e Up to 4 Mbytes of emulation RAM. 

e Trace board up to 512K deep, 104 bits wide, 
including 40 bit timestamp. 

e Real-time code coverage. 

e Triggering and filtering with full pipeline decoding. 

e Program performance analysis. 

e Memory contents available in real-time (Shadow Ram) 
with DDE support to Excel. 

e Hosted on PC's and workstations. 
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To learn more, please call (408) 866-1820 for a FREE 
Demo Disk. For more information via your Fax, call our 
24-hour Information Center at (408) 378-291 2. 


51 E. Campbell Avenue 
nNOoOHnHauU Campbell, CA 95008-2053 

Fax. (408) 378-7869 
CORPORATION Tel. (408) 866-1820 


Argentina 1 312-1079, Australia (02) 654 1873, Austria 0277 20-0, Benelux (01858) 16133, 
Brazil (011)-458-8755, Canada 1-514-689-5889, Czechoslovakia 0202-2683, Denmark 43 44 
6010, Finland 90-4526-21, France (1) 69 41 28 01, Germany 49-7043-40247, Great Britain 
0962-733140, Greece 1-924 2072, India(0212) 422164, Israel (03) 491202, Italy (011) 
4371551, Korea (02) 784-7841, | New Zealand 09-3092464, Norway 22-67 40 20, 
Portugal 01-8095 18, Romania 961-30078, Singapore 749-0870, S. Africa (021) 23-4943, 
Spain (93) 276 2269, Sweden 040-92 24 25, Switzerland 01-740 41 05, Taiwan 02 7640215, 
Thailand (02) 281-9596. 
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Accurate toa T... 
as well as B, E, J, K, R, and S type. 


For your difficult temperature 

monitoring problems, the SR630 The SR630 

Thermocouple Monitor provides Thermocouple Monitor 

the power and flexibility you $1495 

need. The SR630 interfaces 7 

types of thermocouples, 16 ¢ 16 channels 

independent channels of data ¢ 0.1 degree resolution 

and easily handles monitoring ¢ B, E, J, K, R, S, and T type 

and logging functions as well as thermocouples 

computer interfacing. And the °C, °K, °F, and mV dc readings 

easy to use front panel makes 2000 point non-volatile memory 

setup a snap. 4 proportional analog outputs 
Audible alarm 


And the price? At $1495, the GPIB. RS232 and Printer 
SR630 is the complete, lowcost tain 


solution you're looking for. 


STANFORD RESEARCH SYSTEMS 


1290 D Reamwood Avenue, Sunnyvale, CA 94089 
TEL (408)744-9040 FAX 4087449049 TLX 706891 SRS UD 
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SMALL FORM-FACTOR 
DISK DRIVES 


disk drive is reducing the height of 
the ICs. Also, the physical board 
area that’s allotted is obviously 
smaller than previous-generation 
drives. One way to fit all of the elec- 
tronics on the smaller board is to in- 
crease the level of IC integration (re- 
ducing the chip count) and eliminate 
some of the passive components. 
One chip that’s currently under de- 
sign at a major disk-drive IC manu- 
facturer combines the DSP IC, the 
CPU, and the servo-function ASIC. 
While this will help reduce the 
drive’s overall size, it shouldn’t af- 
fect performance. A performance 
boost will come when the IC manu- 
facturers improve the interface be- 
tween the CPU and the digital-signal 
processor. 

Some of the drive’s components 
could be moved to the system’s moth- 
erboard, but several firmware issues 
would have to be resolved. For exam- 
ple, will the power management be 
handled by the drive’s CPU or the 
host processor? In addition, the drive 
wouldn’t be a standard product that 
anyone could simply plug into any 
system. It also would require much 
more coordination between the drive 
and system manufacturers. 

Although many drive and system 
makers claim complete PCMCIA 
compatibility, that just isn’t the case 
yet. Says Alaimo, “Every system has 
its unique quirks. For example, one 
system may be noisier than another 
due to a noisy power supply. Or, be- 
cause there are some undefined pins 
on the connector, a drive manufac- 
turer might try to add a feature that 
causes an incompatibility with some 
systems.” 

No extra ICs are needed to imple- 
ment a PCMCIA interface. The inter- 
face chip is basically an IDE chip 
with a modified bus interface. Many 
drive designers have opted to keep 
the drive sequence the same for both 
PCMCIA and IDE interfaces to sim- 
plify the design. A few extra com- 
mands are required to implement the 
PCMCIA interface in the firm- 
ware.L] 
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Total Disk Drive IC Solutions 
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We'd be the first to agree that every hard 
disk drive ASIC company out there wants 
your business. But how many of them can 
design and ship, in production quantities, 
every IC you need to round out your new 
drive? Read/writes, read channels, servo and 
spindle controls and interface controllers? All 
of them? A few? 

Try one. Only one. Silicon Systems. 

Our hard disk drive-making customers 
tend to smile a lot, and have noticeably 
“untwiddled” thumbs. They don’t wait around 


for ICs. They make just one call and get quick 
action from a partner they can count on. 

Join us and you'll get what they get. 
Worldwide design centers, more than 20 years 
experience, in-house Bipolar, CMOS and 
BiCMOS fab processing and, like we said, 
every ASIC you need to move your hard disk 
drive to market. 

Plus, you'll really be driving vendor 
reduction. Call us and we'll send you our 1994 
Storage Products Data Book and literature 
package SPD-24. And, if you'd like, we'll tell 
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you how to contact your nearest 
Silicon Systems representative. 


1-800-624-8999, ext. 151 


Silicon Systems, Inc. 

Storage Products Division 

14351 Myford Road, Tustin, CA 92680 
Ph (714) 573-6000 Fax (714) 573-6906 
European Hdgq. U.K. 

Ph (44) 81-443-7061 Fax (44) 81-443-7022 
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TEN VENDOR S 
CONVINCE Y 





The Virtues of Encore! | 400 | 
Encore! eliminates the surprises. ie ole 0 Be Tso00 |io000 | 14 
And the disappointments. Orbit | ) 
offers netlist conversion and IC 
fabrication on-site, providing 
complete control over manu- 
facturing variables. So you get 
custom packaged Encore! parts 
| affordably and on-time. 





The above table is a sampling of available packages. 


S [THAT SHOULD 
J lO CONVERT. 





ynvert Now. Convert now, to wait any longer would be a sin. 
For more information on converting your FPGAs 
Gain gate array performance and gate arrays contact Encore! Technical Sales. 
Choose from many packaging options Phone (408) 744-1800. FAX (408) 747-1263. 
Reduce NRE USA (800) 331-4617. In CA (800) 647-0222. 


Cut per-unit cost on runs as low as 100 chips 
Move quickly into full-scale production. 


Receive prototypes in as little as six weeks 





SEMICONDUCTOR, INC. 


Second Source, First in Service 
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Evolution doesn’t always favor those who roar the loudest. So we 
designed our new generation of ultra-fast diodes with the fastest switching 
time and softest recovery in the business. Then we added larger die with 
greater current-handling capability to help make those cumbersome strings 
of parallel components a thing of the past. 


THE ULTRA-FAST DIODE YOU RE USING 
JUST BECAME EXTINCT. 


The results are greater density, greater efficiency and more rugged 
circuit designs. 

Plus, our 600V and 1,000V devices come in a variety of sizes. Pair them 
with our own MOSFETs and IGBTs, or with components from another 
manufacturer. They perform beautifully either way. 

Ultra-fast diodes from APT: They’re what Survival Of The Fittest 


is all about. 
ADVANCED 
Ve POWER 
TECHNOLOGY 


POWER UNDER CONTROL 
ae Columbia Street, Bend, OR 97702 














ar oat 


READER SERVICE 81 





Move into the third dimension, with 


injection-moulding from BASF. 





BASF provides chemical solu- 
tions for electronic problems. 


Electronics production has 
reached new heights. The shap- 
ing of printed circuit boards has 
been transformed, and the inte- 
gration of plug connectors and 
mountings facilitated, thanks 

to BASF’s special injection 
moulding process. 


The most exacting demands are 
met by BASF’s specialised pla- 
stics Ultrason® and Ultrapek®- 
plastics not only resistant to par- 
ticularly high temperatures and 
flame-retardant, but also recycla- 
ble and thus more eco-friendly, 
even without additives. 


Conventional circuit boards too 
benefit from BASF expertise: 


custom-designed adhesives 
ensure extremely solid bonding 
of the copper foils. 


In fact, BASF chemicals and pro- 
ducts play so many roles in elec- 
tronics production. A protective 
role, to take just one example: 
ceramic casings, coating resins, 
insulating powders and lacquers, 
and so on. 
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BASF — comprehensive 
commitment to the electro- 
technical industry. 

Our link-up with the electrotech- 
nical industry doesn’t stop at 
circuit boards, or even at general 
electronics. We apply our tailor- 
made solutions to a variety of 
other sectors — communication 
and lighting technologies, 
modern domestic appliances, 
professional electrical tools. . . 
To all our projects we bring a 
blend of creative Know-now, 
prompt service worldwide, and 
unequalled product-range. 


To learn more about our com- 
prehensive commitment to 
the electrotechnical industry 
in general, and to find out how 
we might help you in particu- 
lar, please contact: 


BASF Aktiengeselischaft 
ZOA/KB - C 100 

67056 Ludwigshafen 
Germany 


BASF 











Superior 
on-resistance at 4.5V. 
Ata minimum of 
30 milliOhm Rpg (on) at 
4.5V Ves, our new family of 
N-and P-channel MOSFETs 
features superior on- 
resistance. And that leads to 
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HE PATH OF LEAST RESISTANCE. 





significant power savings in 
low-voltage designs. The 
industry’s only true logic- 
level, surface-mount power 
MOSFETs also give you 
higher drain current output 
and very high cell density. 
They re ideal for battery- 
powered applications, 
including notebook computers 


and mass storage systems. 


The DMOS 


Slo: 


FROM NATIONAL 
SEMICONDUCTOR 
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To find the MOSFET that 
best fits your needs, 
call 1-800-272-9959 
for a free SO-8 Power Manage- 
ment Design Selection Guide. 
And lower your resistance 


to switching at 4.5V. 


774 National 


Semiconductor 





©1994 National Semiconductor Corporation. 
All rights reserved 


COVER FEATURE 


ACCURATE DELAY MODELS AND TIGHT 
LINKS BETWEEN SYNTHESIS AND LAYOUT 
PRODUCE ASIC DESIGNS THAT WORK. 


SUBMICRON ASIC TOOLS 
ENHANCE PREDICTABILITY 


LisA MALINIAK 


ultilayer-metal submicron 
ASIC technologies, which 
produce smaller die sizes 
and faster circuits, come 
| with obvious cost and per- 
formance benefits. Submicron ASICs that 
provide 600,000 usable gates could allow en- 
gineers to squeeze an entire system onto one 
chip. On the other hand, the smaller geome- 
tries that make such densities possible also 
make timing-delay predictions and routing 
within die-size constraints much more diffi- 
cult. While design tools in both the logical and 
physical domains exist for such ASICs, the 
lack of accurate timing models and a failure 
to establish tight bidirectional links have 
stood between engineers and first-silicon suc- 
cess for their submicron ASICs. 

Building an environment that improves 
productivity and minimizes risk in submicron 
design is no small task. But LSI Logic and 
Synopsys, through an alliance that combined 
and enhanced their physical and logical tools, 
can now give engineers a new design flow 
that specifically resolves the problems asso- 
ciated with submicron ASICs. For instance, a 
nonlinear delay model smooths the way to 
predictable design. Moreover, routability 
was improved and design-for-test capabilities 
added, with enhancements made to the syn- 
thesis libraries to support those develop- 
ments. The progress fostered by this alliance 
is significant to the entire design community 
because it can eventually be extended to sub- 
micron ASIC technology from other vendors. 

Two types of tools are required to put a 
complete system on a chip with minimal de- 
sign risks. As a result of design complexity 
and critical time-to-market pressures, high- 
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level design-automation (HLDA) tools are 
needed to create and verify designs at an ar- 
chitectural level, and then automatically 
translate, or synthesize, the architectural de- 
scriptions to the gate level. Second, engineers 
must have silicon-specific tools to implement 
their designs in the target ASIC technology. 

Existing tools from LSI Logic and Syn- 
opsys provide these two critical elements of a 
total ASIC design environment. For its part, 
DESI16 NE 
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Synopsys provides an HLDA envi- 
ronment that creates architectural 
descriptions with the VHDL or Veri- 
log hardware-description lan- 
guages. The company’s simulator 
verifies VHDL designs at the behav- 
ioral level. Then, Synopsys’ synthe- 
sis tools automatically translate the 
VHDLinto gate-level circuit descrip- 
tions and generate test vectors. A 
similar flow works with the Verilog 
language. 

On the physical side, LSI Logic’s 
Concurrent Modular Design Envi- 
ronment (C-MDE) software is a sili- 
con-specific ASIC-design environ- 
ment that transforms gate-level de- 
scriptions into working ICs. The key 
tools here perform floorplanning, 
place-and-route, design verification, 
and test analysis. 

In each of these environments, en- 
gineers can move freely from tool to 
tool. However, the interface be- 
tween the two is essentially a one- 
way path. Some design data can be 
fed back from C-MDE to the Syn- 
opsys synthesizer, but for submi- 
cron designs, the feedback loop is in- 
adequate. The tricky timing involved 
in submicron design dictates that 
more back-end physical information 
than was required for larger geome- 
tries be made available to the front- 
end synthesis tools to create work- 
ing silicon. 

The new design flow created by 
the two companies minimizes engi- 
neers’ risks while maximizing design 
throughput and circuit performance 
(Fig. 1). Layout information can be 
fed easily from the LSI Logic envi- 
ronment to the synthesis tool. Witha 
bidirectional communications path, 
timing constraints can move from 
the synthesis tool to layout, and the 
physical implementation informa- 
tion can be passed from the layout 
tools back up to synthesis. 


SUBMICRON MODELING 


Links between the environments 
improve the design flow, but it’s also 
critical to have submicron models 
that more accurately predict circuit 
performance early on. The two com- 
panies had to develop a modeling and 
delay-prediction approach in all Syn- 
opsys tools that accurately predicts 
the delay characteristics of LSI Log- 
ic circuits. 
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Data path 


Memory 


Building 
blocks 


Simulation and synthesis 


Floorplanning 


Synthesis optimization 


C-MDE design system 
verification and 
implementation tools 


Layout 


Timing optimization 


Design verification and 


ATPG 


Right First Time 


silicon 





1. THE OVERALL submicron-asic design flow starts at the architectural 
specification, and works down through synthesis and physical design to first-time-success 


silicon. The Synopsys HLDA software and LSI Logic C-MDE tools are tightly meshed 


through synthesis-to-layout links. 


LSI Logic’s tool designers realized 
that delay modeling must rely on 
nonlinear equations for the smaller 
geometries. Making that shift would 
help close the predictability gap. An- 
other step toward predictability was 
to bring the Synopsys tools’ model- 
ing in line with this thinking. Up to 
this point, the results produced by 
the two companies’ tools began to di- 
verge in terms of timing closure as 
designs moved from synthesis to the 
physical domain. 

With this shift from linear to non- 
linear modeling, the two companies 
took a significant step toward ensur- 
ing that the modeling corresponded 
in the logical and physical realms. 
According to LSI Logic, engineers in 
the Synopsys environment who use 
the nonlinear models can predict tim- 
ing to within 5% of the C-MDE re- 
sults. So even before layout, the 
models correspond very closely. 

The Synopsys nonlinear delay 
modeling closely approximates sub- 
micron silicon behavior. It’s based on 
output load plus input transition 
time, and maintains run-time perfor- 
mance during synthesis. As a bonus, 
the existing Synopsys static-timing 
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analyzer supports this nonlinear cell- 
delay modeling. 

On the other hand, LSI Logic’s 
nonlinear delay modeling is based on 
input ramp time as a function of out- 
put load, plus input switching 
threshold. The model has three ma- 
jor parameters: a piece-wise linear- 
delay equation mapped against ca- 
pacitive loading, the input ramp time 
of each cell determined by the previ- 
ous stage, and the input switching 
threshold of each cell defined by cir- 
cuit design. As stated, the timing cor- 
relation between the two companies’ 
models is within 5%. 

After ironing out the modeling 
problems, the next step in improving 
timing predictability was the linking 
of high-level design to physical de- 
sign. For instance, the new models 
help show the circuit’s timing behav- 
ior. But links to layout are needed to 
help determine the actual length of 
the wires. 

The challenge in linking high-level 
and physical design of submicron cir- 
cuits is to make two very different, 
yet interdependent, processes work 
together efficiently. LSI Logic and 
Synopsys address this problem with 
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Our FIFOs and Dual Port 

RAMs offer pin-to-pin compa- 

tibility with the competition, 

plus extra performance at no 

extra cost : 

¢ Power consumption up to 10 
times lower than the nearest 
competitor, 








Thin Quad Flat Packs 

(10x 10x 1.4mm), 

your choice of ceramic or 
plastic packages, 

surface mount or through 
hole design, 

direct replacement for IDT® 
sockets. 


Thoroughly proven designs 
meet today’s most demanding 
quality standards, including 
ISO 9001. 

FIFOs and Dual Port RAMs from 
MATRA MHS. Don’t fall for any- 
thing less than the best ! 

Call us today at: 
1-800-554-5565, ext. 521 


TEMIC 


A Company of AEG and Deutsche Aerospace 


within the Daimler-Benz Group 


Members of the TEMIC Semiconductor Division : Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor 


TEMIC Sales Offices 


FRANCE : Tel. (33) 1-30 60 71 08 - GERMANY: Tel. (49) 7131 67-0 - ITALY : Tel. (39) 2-332 121 


SCANDINAVIA : Tel. (46) 8-733-0090 - UNITED KINGDOM : Tel. (44) 344-485757 
HONG KONG : Tel. (852) 378-9789 - JAPAN : Tel. (81) 3-5562-3321 


USA : 2201 Laurelwood Road, Santa Clara, CA 95056 - Tel. (408) 970-58 58 - Fax : (408) 748-04 39 
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several stages of product offerings, 
each of which move engineers closer 
to predictability between synthesis 
and physical design. This, in turn, re- 
duces the costly repetitious cycles of 
design iterations. 

Enhancements in the first stage of 
product offerings bring back-anno- 
tation data from layout into the syn- 
thesis environment. The primary 
benefit of this is that once the Syn- 
opsys tools are armed with the post- 
layout data, they can use this more 
accurate timing data to reoptimize a 
design and correct violations. Such 
first-stage enhancements work with 
LSI Logic’s design kits for C-MDE 
version 2.1. 

In the second stage, the two com- 
panies go further to closely inte- 
grate synthesis and timing-driven 
layout. By driving constraints for- 
ward from synthesis into layout, en- 
gineers will see a more predictable 
physical implementation. 

Timing-driven layout, which aims 
to build circuits that are correct by 
construction, requires control of tim- 
ing during physical design. This con- 
trol is implemented by means of tim- 
ing constraints that are set up in the 
synthesis tool so that the tool can 
identify critical paths. Synopsys 
passes this data in the form of a Stan- 








he Physical Design Ex- 
change Format (PDEF), 
developed by Synopsys 
with the cooperation of 
several semiconductor vendors, 
provides a standard medium to 
pass physical-design information 
between high-level tools and oth- 
er design software. For instance, 
it can be used to back-annotate 
physical-design information from 
floorplanning and layout to those 
tools in the front end. It also can 
communicate physical con- 
straints from front-end synthesis, 
timing analysis, and partitioning 
to the back-end implementation 
software. Synopsys intends to 
evolve PDEF into a standard. 

The current format defines a 
standard set of attributes describ- 
ing particular types of physical in- 
formation, and can easily be ex- 
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dard Delay Format (SDF) file, allow- 
ing the layout tool to produce nets 
matching the constraints (Fig. 2). 
These enhancements are found in 
version 2.2 of LSI Logic’s C-MDE de- 
sign system. 

Another key element in improving 
timing predictions is post-layout op- 
timization. This technique is used 
when a design doesn’t meet timing 
constraints after layout. Synopsys 
developed In-Place Optimization 
(IPO), a process that exchanges cells 
of different drive strengths along 
the critical path to improve timing 
performance. By swapping cells of 
identical functionality but different 
drive strength, IPO resolves critical- 
path issues without requiring anoth- 
er complete layout and iteration of 
synthesis and optimization. After 
IPO modifies the net list, the incre- 
mental changes are merged back 
into the physical design representa- 
tion by a floorplanner or layout tool. 
LSI Logic offers a merge capability 
to automate this process. 

For the IPO process to succeed, 
the lumped capacitance and pin-to- 
pin delays on each net within a circuit 
must be back-annotated from the 
floorplanner or layout tools by 
means of SDF files. Then, the IPO 
process can update delays as it 






tended to capture more when 
needed. It wasn’t necessary that 
PDEF contain net-list informa- 
tion, because standard net-list 
formats like EDIF and VHDL al- 
ready exist. Similarly, it doesn’t 
contain any delay data, as there 
are now several standardization 
efforts going on in that area. 
PDEF captures an abstract 
view of physical design, and is 
centered around the idea that the 
various stages of implementation 
with which a high-level tool might 
interface are all based on cell clus- 
tering. However, there’s certain- 
ly more to physical design than 
just clustering cells. Synopsys 
wants PDEF to be a means of 
communication between front- 
end and back-end tools. Such a 
flow occurs in every design, yet 
there currently is no standard. 
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swaps in higher- or lower-drive cells 
to optimize a given critical path. This 
tweaking is to within -10%. 

Until Synopsys’ IPO became avail- 
able, engineers were forced to re- 
compile whole sections of the design 
to meet timing constraints. But do- 
ing so had a tendency to create a syn- 
thesis-layout loop that doesn’t con- 
verge. Now engineers can make in- 
cremental changes that they patch 
into the layout through an engineer- 
ing change order (ECO). 


FLOORPLAN MANAGEMENT 


In submicron geometries, in- 
creased resistance and capacitance 
dominate the delay calculation. In 
fact, LSI Logic found that wire met- 
allization in its 0.6-4m, three-layer- 
metal ASICs contributes about 60% 
of the path delay. The gate delays as- 
sociated with larger geometries 
were more linear than these wire- 
loading effects, which now become a 
first-order effect rather than the sec- 
ond- or third-order effect they were 
previously. 

Because linear delay models don’t 
produce reliable results for these 
conditions, engineers had problems 
predicting how a chip would perform 
when it was built. As a result, design- 
cycle times grew because more itera- 
tions between front- and back-end 
tools were needed to work out timing 
and other design kinks. 

Currently, the two companies are 
working on the third stage of en- 
hancements embodied in a new tech- 
nology called floorplan manage- 
ment. The idea is to move physical 
design forward by actually bringing 
physical data into the design-cre- 
ation process. The anticipated bene- 
fits are to reduce the number of de- 
sign iterations while also squeezing 
out more performance. 

Synopsys’ Floorplan Manager tool 
works with LSI Logic’s existing 
floorplanner to bring estimated net- 
delay information into the synthesis 
process for use during a circuit’s tim- 
ing optimization. With Floorplan 
Manager, engineers can simulta- 
neously manage logical- and physi- 
cal-design hierarchies. 

After floorplanning in the C-MDE 
environment, Floorplan Manager 
reads timing, parasitics, and the de- 
signs’ physical hierarchy. With this 
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information, Floorplan Manager cal- 
culates accurate interconnect delays 
by building custom net models with- 
in physical clusters, while preserv- 
ing delays between clusters. Engi- 
neers can then resynthesize their de- 
sign based on its physical character- 
istics. The Floorplan Manager 
makes fundamental trade-offs in 
terms of logic timing, splitting off of 
logic paths, architecture, and more. 
Without the clustering information 
| provided by the tight link to the LSI 
Logic floorplanner, synthesis can’t 
perform these tasks. 

The information exchange that en- 
| ables floorplan management is made 
possible by the Physical Design Ex- 
change Format (PDEF) developed 
by Synopsys (see “An overview of 
PDEF,” p. 64). Floorplan Manager 
reads and writes PDEF files to inter- 
face with various floorplanning 
tools. LSI Logic’s C-MDE environ- 
ment uses PDEF to feed the physical 
hierarchy up to Floorplan Manager 
so it can create more smaller, more 
Statistically accurate wire-load mod- 
els (Fig. 2, again). This step was en- 
abled by the development of PDEF. 
Now Synopsys’ tools can perform 
full or incremental synthesis based 
on the physical-design information. 

Another main area of concern for 
synthesized submicron designs is 
routability, a problem that the com- 
panies worked on together. Certain 
cells are more routable than others 
because they can route through their 
feedthrough channels. But if a de- 
sign calls for extensive use of other 
cells, routing blockages may occur. 

Synopsys incorporated a new con- 
straint category in its synthesis tool 
that lets engineers trade off routabi- 
lity for timing and area. LSI Logic 
and Synopsys teamed to measure the 
feedthrough area versus the entire 
area of a given cell. That data was 
inserted into the LSI Logic libraries 
so that the synthesis tool knows 
which cells to choose based on the en- 
gineer’s trade-off options. 

The data supplementing the cell li- 
brary includes the wire area that re- 
sults from routing. This information 
enables synthesis to consider wire 
area, as well as cell area, when trad- 
ing performance versus area. Previ- 
ously, the area estimation was artifi- 
cially optimistic. The net effect of the 
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HDL Compiler 
DC Expert 
/ Test Compiler 


> Floorplan Manager 


LSI floorplanner 
; C-MDE timing-driven layout 





2. RELIABLE INFORMATION exchange is the key to linking front- and back- 


end design that yields predictable results. The industry-standard SDF allows C-MDE timing- 
driven layout to back-annotate accurate timing data up to the Synopsys synthesis software. 
Also, PDEF enables LSI Logic’s floorplanner to pass important physical information to the 
Floorplan Manager. This data exchange spreads verification across the entire design cycle 


to produce a circuit that works. 


enhanced library is that predicted 
area will be closer to reality, allow- 
ing engineers to optimize and im- 
prove wire area by up to 10%. 


TESTABILITY 


As the number of gates per pin 
grows with the advent of submicron 
ASICs, the need for design-for-test 
with synthesis becomes more press- 
ing. Design-for-test with synthesis 
means incorporating testability 
analysis during the first synthesis 
pass. LSI Logic and Synopsys joined 
forces to define test vectors so that 
the Synopsys Test Compiler tool pro- 
vides automatic test-pattern genera- 
tion in LSI Logic’s format. In addi- 
tion, LSI Logic added scan cells to its 
Synopsys library as well as a greater 
variety of scan styles for use with 
the Test Compiler software. 

Finally, other enhancements were 
made to LSI Logic’s Synopsys-syn- 
thesis libraries, including the compa- 
ny’s 300K and 100K gate-array, em- 
bedded-array, and cell-based librar- 
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ies. LSI Logic’s 800K CMOS technol- 
ogy has a 0.6-um gate length, a 0.45- 
wm channel length, a choice of two or 
three metal layers, and 600,000 us- 
able gates. The 100K CMOS technol- 
ogy features 1.0-um drawn gate 
length, 0.7-um channel length, two 
layers of metal, and 100,000 usable 
gates. The 500K libraries will be en- 
hanced for release in the third quar- 
ter of 1994. They consist of a 3.0-V 
CMOS technology with 0.5-um gate 
length, 0.35-um channel length, four 
layers of metal, and a 1.5-million- 
gate capacity. 

The actual library enhancements 
include improved wire-load models 
that feature additional area and re- 
sistance data. These models enable 
the Synopsys synthesis tool to better 
estimate the effects and costs of in- 
terconnections. Also, there are now 
additional wire-load models for 
three-layer metal. These are sepa- 
rate from two-layer-metal wire-load 
models. An on-line documentation 
feature offers guidelines for using 
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NJUG355 Serial Interface Real oe Clock for 4- bit CPU 

NJU3711 —-8-bit Serial In Parallel Out | 

NJU3712 —_8-bit Serial In Parallel Out with Cascade Function 
NJU3713. —- 12-bit Serial In Parallel Out : / 
NJU3714.—_—-12-bit Serial In Parallel Out with Cascade Function 
NJU3715  —s- 16-bit Serial In Parallel Out = . 
NJU3716 16-bit Serial In Parallel Out with Cascade Function = 
NJU3718  —-20-bit Serial In Parallel Out with Cascade Function 
‘NJU3719 —-24-bit Serial In Parallel Out 
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Perfect For Your Image 


Low cost and low power- the 
SPT7850 advances the state-of- 
the-art in consumer and “pro- 
sumer” camcorders. The 
SPT7850 makes it possible to add 











professional digital performance to 
the next generation of cam- 
corders and digital still cameras. Economical flatbed and hand 
scanners take advantage of the 


SPT7835's 5 MSPS and low 
cost. For ultimate imaging, the 
SPT7840 features 10 MSPS - 
___ perfect for high-resolution laser 
~ drum and slide scanners. 












The 25 MSPS SPT7855 and 
40 MSPS SPT7860 easily meet 
the requirements of NTSC, 
PAL, and SEACAM broadcast 
video standards. Their low 
power is ideal for portable and Career 
battery-operated cameras and The 20 MSPS SPT7850 and 25 
the requirements of mixed 
video, animation, and graph- 
ics in multimedia personal com- 
puters - while consuming less 


than 150 mW. 


The SPT7860's 40 MSPS speed is 
ideal for next-generation, high- 
resolution medical imaging 
equipment. Its low cost and 200 
mW power consumption make 
multiple channels in portable 
ultrasound systems possible . 


For more information about SPT’s 
high-performance, low-power, 


SPT CMOS ADC FAMILY wae low-cost CMOS ADCs, call our 


ee Product Hotline today: 


| __ 1-800-643-3SPT (3778). 


SPT 


SIGNAL PROCESSING TECHNOLOGIES 





4755 Forge Road Colorado Springs, CO 80907 
Phone: 719-528-2300 FAX: 719-528-2370 
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Full line catalog on request. 
See our ad in EEM. 
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These Days, It Takes More Than A Wish 
To Make Your Dreams Come Irue. 


& 


Most of the time, it takes money. And that means starting to plan 
now so that you can reach your goals in the future. That’s why you 
should invest in U.S. Savings Bonds. With just a little money from each 
paycheck, you can buy Bonds through the Payroll Savings Plan at work. 
Find out how U.S. Savings Bonds are making American dreams a reality. 
Ask your employer or call 1 800 4 US BOND for more information. 


US. Savings Bonds 


Making American Dreams A Reality 


A public service of this magazine 











SUBMICRON ASIC 
DESIGN ENVIRONMENT 


Synopsys Synthesis Libraries. 

In the future, Synopsys and LSI 
Logic will work to further ease the 
design of submicron ASICs. The 
original alliance, announced in Feb- 
ruary 1993, called for ten years of 
joint development and marketing. 
Projects underway include the cre- 
ation of VITAL-compliant sign-off 
quality libraries for the Synopsys 
VSS simulator. This will improve 
predictability and time-to-market by 
eliminating the need to switch to a 
separate set of sign-off tools to 
achieve LSI Logic Right First Time 
silicon. In addition, this work is nec- 
essary to attain design hand-off ear- 
lier in the design cycle at higher lev- 
els of abstraction. 

Other work is being done to im- 
prove synthesis libraries and more 
efficiently incorporate design reuse. 
For optimal silicon designs from the 
Synopsys synthesis tool, LSI Logic 
will continue experiments to deliver 
the optimal cell set that allows eng’- 
neers to build the fastest and densest 
circuits possible with a particular 1li- 
brary. And as chip capacities grow 
beyond 1.5 million gates, efficient de- 
sign reuse becomes essential.L] 


PRICE AND AVAILABILITY 
Floorplan Manager, which includes 
PDEF support, is available in Synopsys’ 
V3.1 software release that’s shipping now. 
The tools run ona variety of Unix worksta- 
tions. Pricing for the Design Compiler, 
HDL Compiler, Test Compiler, and Floor- 
plan Manager is set at $65,000, $20,000, 
$50,000, and $40,000, respectively. 

Six of LSI Logic’s synthesis-optimized 
libraries and C-MDE 2.2 design-verifica- 
tion tools began shipping this month. The 
following libraries are shipping now: 
LCA300K, LEA300K, LCB300K, LCA100K, 
LEA100K, and LCB100K. Three more li- 
braries—LCA500K, LEAS500K, and 
LCB500K—will ship during the third 
quarter of this year. PDEF support will be 
available in C-MDE 2.3, which ships in 
July. C-MDE runs on Sun workstations, 
and lists at $45,000. The libraries are avail- 
able for any platform supported by Syn- 
opsys. Pricing is set at $5000 per library. 

LSI Logic Corp., 1551 McCarthy Blvd., 
Milpitas, CA 95035; (408) 433-8000. 

CIRCLE 511 

Synopsys Inc., 700 E. Middlefield Rd., 
Mountain View, CA 94043-4033; (415) 962- 
5000. CIRCLE 512 
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Transportation of 19" electronics demands 


Areal champion [exer 


manufactured from a single metal sheet. 
This means high stability in a lightweight 


design — as proven by approvals for vibra- 
. a Nn ST a n 1 | () | - tion, shock and impact tests in accord- 

ance with MIL-STD-810 C. 

Another feature - Incas has a modular 

structure and permits configuration to 


individual requirements. 
Altogether an impressive concept. 


; of - _ Anti-vibration mounts are 


integrated case system strategically configured 
| onthe mounting frame to 
provide optimum protec- 
tion for the installed 
components against shock 
and vibrations. 


Continous extrusion frame 
ensures exeptionally high 
stability for the case ina 
lightweight design. 
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Australia 
Austria 
Belgium 

Czech Republic 
Denmark 
Finland 

France 
Hungary 

India 
Israel 
ltaly 
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Please arrange an | 
appointment withme. Address 
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It will unlock your car door 


from 50 feet away. And open doors 


on the other side of the world. 


Today’s wireless products, like this remote keyless 
entry system, are ingenious combinations of highly 
miniaturized, high-performance components — many 
of which are available from Murata, anywhere in 


the world. As a leader in important surface mount 


technologies, Murata’s manufacturing facilities in t 
United States, ah America, Europe, Japan and e« 
where in Asia supply our customers with one of the 
broadest lines of superior components in the indus 


— including SAW filters and resonators, EMI filters, 


©1994 Murata Electronics North America, Inc., 2200 Lake Park Drive, Smyrna, GA 30080. All rights reserved. 





1-film inductors, ceramic resonators, chip capaci- Our combined efforts will make the chances of that 
s, microwave-related products and custom circuit success anything but remote. For more information, 
dules. As you begin designing your next wireless call 1-800-831-9172, ext. 130. 


duct, let us play a small part in making it the sort of = A small part 
muttata in your success 


‘cess that will open doors for you all over the world. 
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Beefed-up Banshee’ II Blows Away 
‘Tough DSP Development ‘Tasks 


Banshee, ASPI’s popular system the Banshee II’s flexible I/O and Users who need to develop special 
board based on the ‘Texas Instruments = memory architecture. Data acquisition interface boards will find this task 
C30 Digital Signal Processor, options include A-D/D-A, digital simplified by host bus, C30 memory 
now has a big brother. The new audio, and serial audio and serial bus, and ’C30 I/O bus connectors 
Banshee II boasts 4 Mbytes of zero voice interfaces. on the Banshee II board. For detailed 


specifications and prices, contact 
Atlanta Signal Processors, Inc., 
1375 Peachtree St. NE, Ste. 690 
Atlanta, GA 30309-3115 
404/892-7265/Fax 404/892-2512 
Germany: MEDAYV, (9131)583-0 
Japan: Kobe Steel, 3(5476)9275 


wait-state static RAM and a speed 
increase to 40 MFLOPS. 
Banshee II is available with 
Ashell, ASPI’s powerful develop- 
ment environment that turns your 
ordinary AT into an exceptionally 
powerful DSP workstation. With 
Ashell, you spend your time working 
on the DSP problem instead of coping 
with the computing environment. 
Like its predecessor, Banshee II 











anchors a large family of interface ® 
boards and other devices; all are ail 
designed to take full advantage of WORLD LEADERS IN DSP DESIGN TOOLS 


READER SERVICE 170 


DESIGN APPLICATIONS 


PROCESS IMAGES FAST WITH 
A REAL-TIME OS 





SOFTWARE BASED ON 
BITBLIT's USES A 
DISPLAY LIST THAT 
COMBINES DRAWING 
INSTRUCTIONS AND 
COMPACT DESCRIPTIONS 
OF FonTsS AND OTHER 
OBJECTS. 







o longer confined to supercomputers and dedicated systems, 
high-powered graphics and imaging applications have moved 
onto desktop platforms, stepping up demands for fast CPU 
performance along the way. On the software side, real-time software in em- 
bedded graphics-intensive subsystems is called upon not only to output im- 
ages in real time, but also to perform real-time transformations of graphics 
and image formats. Real-time software also must interact with high-density 
data sources, such as digitizers and frame grabbers. 

The common thread running through most graphics and imaging subsys- 
tems is the need to acquire, store, manipulate, and output the large arrays of 
data that describe images. The size of the memory array and the need to drive 
output devices like displays or printers combine to produce real-time perfor- 
mance requirements. Real-time response is crucial because, for example, a 
person viewing an image on a monitor would view an incorrect image if the 
imaging subsystem can’t respond to changes in real time. Likewise, a mark- 
ing engine prints a page incorrectly if the imaging subsystem can’t feed the 
data to the engine on time. 

While real-time performance is key, meeting customer pricing expecta- 
tions is also a requirement. And traditional design techniques don’t necessar- 
ily result in the lowest-priced products. For example, the simplest way to rep- | 
resent an image in memory is with a bit map. One or more bits of memory de- 
scribe each pixel of the image. Many graphics and imaging products use this 
brute-force, bit-map approach because paying the price for the large memory 
array may simplify other aspects of the design. Memory cost can be substan- 
tial, though. For instance, some new 600-dot/in. laser printers require 6 
Mbytes of RAM to print a full-page PostScript image. At current memory 
prices, the RAM requirement can add $150 or more to the printer’s base 
price—well over 10% of the retail cost. 


MINIMIZING MEMORY 

To shrink product cost, designers must develop ways to minimize the size 
of the memory array integrated into graphics and imaging devices. Two 
interrelated techniques can serve to reduce the memory required. First, the 
subsystem design can take advantage of data/image compression tech- 


STEVE BUTTERFIELD 
Peerless Systems Corp., 2381 Rosecrans Ave., El Segundo, CA 90245; 
(310) 536-0908; fax: (810) 536-0058. 
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REAL-TIME SOFTWARE 








niques to reduce the amount of mem- 
ory to describe an image. Second, de- 
signs can harness real-time software 
on fast CPUs, as well as on dedicated 
coprocessors in some optimum 
cases, to manipulate images stored 
in formats that require less memory 
than bit maps. 

Graphics and images can be repre- 
sented with a number of data for- 
mats that offer various advantages 
over a bit-map representation. Gen- 
erally, the alternative formats re- 
quire less storage space, allow sim- 
pler manipulation of the image, and/ 
or provide hardware independence 
at one or more levels. 

A simple example of a data format 
that represents an image, or, more 
exactly, a symbol within an image, is 
the use of ASCII codes to represent 
alpha-numeric characters. A com- 
puter program such as a word pro- 
cessor can manipulate the ASCII 


codes that comprise a sentence much 
more easily than it could the individ- 
ual bits in a bit-map representation. 
Of course, those ASCII codes must 
be converted to a bit map for display 
ona monitor or for output on araster 
printer (e.g., a laser printer). 
Common data formats used to 
store, represent, manipulate, or 
create graphics and images include: 


e TIFF, PCX 

e JPEG (Joint Photographic Experts 
Group) 

e DRW, CDR, CGM 

e EPS (Encapsulated PostScript) 

e Windows/GDI (Graphics Device 
Interface) 

e PostScript 

e PCL (Printer Control Language) 


Created for specific purposes, each 
of these formats offer easily recog- 
nized characteristics along with vari- 


ous advantages. 

TIFF and PCX formats are used as 
a compressed format for bit-mapped 
or raster images. For example, an 
image captured by a scanner or 
frame grabber and stored as a PCX 
or TIFF file needs much less storage 
space than the actual bit map. More- 
over, an application such as a paint- 
ing program that creates raster-type 
images would use a format like PCX 
or TIFF to store data. In fact, the for- 
mats regularly serve to move raster- 
type images between computers. 

To reduce file size, TIFF and PCX 
both use variations of run-length 
coding, which compresses data by 
representing repetitious runs of a bit 
or bit pattern with a code. TIFF and 
PCX are lossless compression 
schemes—that is, the bit map recon- 
structed from a TIFF or PCX file is, 
bit by bit, identical to the original 
source. As images, particularly color 
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images, approach photographic 
quality, lossless methods don’t pro- 
vide sufficient compression ratios 
for file storage or file transmission 
over data links such as dial-up mo- 
dems. JPEG can be used in these 
cases to provide additional compres- 
sion, although the compression 
method is lossy. The compression al- 
gorithm throws away some data, but 
the missing data isn’t perceptually 
significant to the human eye. 


HIGcH-LEVEL FORMATS 


While the raster formats are suit- 
able and required for many imaging 
applications, a drawing application 
can manipulate data more easily 
when it’s stored as objects described 
by one or more vectors or arcs. Such 
programs include CAD packages 
and business-graphics packages like 
Corel Draw. Formats that are used 
include DRW, CDR, and CGM to 
store data. 

As image complexity _ 
rises and the images com- | 
bine raster and vector data | 
types, a higher level format | 
is required. The higher level | 
formats such as Windows/ | 
GDI and the PostScript and | 
PCL page description lan- | 
guages (PDLs) for printers | 
are important because they | 
_add a hardware abstraction | 
layer to the computing envi- | 
ronment. These formats | 
make the software, graph- 
ics, and images independent | 
of underlying graphics | 
hardware. | 

PostScript and PCL, for | 
example, are both printer | 
languages that describe an | 
image for output to a print- | 
er. The printer controller ac- 
tually executes (or inter- 
prets) the command se- 
quence just as any general- 
purpose computer might | 
interpret a Basic program. | 
PCL is the language that | 
Hewlett-Packard developed 
for use in its laser printers. 
Created by Adobe Systems 
for printer applications as 
well, PostScript can de- 
seribe graphics objects 
more robustly ina high-level 
language than does PCL. 





REAL-TIME SOFTWARE 


Both PostScript and PCL fall back to 
rely on a bit-map representation of 
complex raster images that cannot 
be represented by high-level con- 
structs. 

PostScript has become so widely 
supported that EPS files now are the 
de facto standard for moving images 
between different computers. Oper- 
ating systems and environments 
such as Windows use a similar meth- 
od to isolate the application pro- 
grams and images from the underly- 
ing graphics hardware. Programs 
must access the hardware througha 
set of application programming in- 
terfaces (APIs) to the GDI. The GDI 
is a code module called a dynamic 
link library (DLL) that passes the ap- 
plication calls to a device-specific 
driver. In Windows environments, 
the GDI accesses displays and all 
hard-copy output devices. 

The variety of data formats cre- 





environment, graphics and image data undergoes many format 
transformations. Consequently, a need arises for real-time 
software that executes on fast microprocessors in subsystems such 
as a printer controller. 
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ates an ongoing need for transfor- | 
mations between formats. For exam- | 


ple, a PC user might create a draw- 
ing using Corel Draw. The Corel 
Draw application works with its 
CDR representation on an image. 
The application must use GDI calls, 
however, to display or print the im- 
age. Furthermore, the Windows 
printer driver has to convert those 


GDI calls to PostScript or PCL in- | 
struction files for output. The design | 





scenario becomes even more com- | 


plex as users create compound docu- | 
ments—for example, combining | 
text, a vector-based drawing, and a | 


bit-mapped image in a desktop-pub- 
lishing application (F7g. 1). 


FORMAT MANIPULATION 


In a desktop PC environment, 


these image manipulations and | 
transformations don’t typically use | 


real-time technology. Rather, users 
are expected to wait patient- 
ly while the host CPU 
crunches the data. 

In graphics subsystems 
such as printers, frame 
grabbers, scanning subsys- 
tems, and image processors, 
however, any latencies in 
processing can result in er- 
roneous image files. The 
need for real-time comput- 
ing joins the need to mini- 
mize memory used in the 
subsystem, thereby also 
lowering cost. 

Key to developing a mem- 
ory-efficient subsystem 
that processes images in 
real time is yet another data 
format. Because the appli- 
cation program, Windows, 
and printer formats were 
conceived for specific image 
types and purposes, none of 
the formats meet the more 
robust requirements of a 
subsystem that must ren- 
der, capture, and manipu- 
late images in real time. 

One way to efficiently 
store and manipulate im- 
ages is by using a display 
list that can represent bit- 
mapped, vector- and arc- 
based, and text objects 
equally well. The display list 
can be tuned to provide bal- 
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C2ur VSS makes almost any 
development environment more 


productive. 





Get the world’s first high-performance 


VHDL simulator with ASIC sign-off. 








Put Synopsys’ VHDL System Simulator™(VSS) family in your development environment and 
double, triple, even quadruple your productivity. Multiple engines provide fast simulation 
throughout the design cycle—from conception to ASIC sign-off. And an integrated family of 
simulators—VSS Expert™ and VSS Professional™—lets you tailor your simulation solution to 
| your design team’s needs and delivers the best simulation value available. ® 
| Find out more. Call 1-800-568-2619, dept. D2, for this free booklet. SYNOVSYS 
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ance of compression and ease of ac- 
cess to various components of an im- 
age. One example of a display list is 
the Memory Reduction technology 
(MRT) developed by Peerless Sys- 
tems for use with its PeerlessPage 
real-time operating system for print- 
ing and imaging applications. To de- 
scribe an image, the MRT-based 
software uses a display list combin- 
ing drawing instructions and com- 
pact representations of fonts and 
other objects. 


BiITBLTs 


MRT technology is based on a set 
of graphics primitives that were de- 
signed to completely describe the 
graphics operations required to form 
an image. These primitives are 
unique in their ability to describe 
both rectangular and irregular po- 
lygonal objects. 

BitBLT (bit block transfer) opera- 
tions are common in all graphics de- 
vices because such devices regularly 
require that a block of pixels be 
moved from one memory location to 
another. For a Peerless display list, 
one BitBLT instruction can describe 
how to draw an object or move an ex- 
isting bit-mapped object from one lo- 
cation to another. The instruction 
can also specify a half-tone or fill pat- 
tern simultaneously. 

The efficiency of the BitBLT in- 
structions is easily explained. For ex- 
ample, a bit-map representation of a 
one-pixel-thick line drawn across an 
8.5-in. page at 300 dots/in. requires 
more than 300 bytes of memory. A 
BitBLT instruction that describes 
how to create the line requires less 
than 10 bytes. Memory savings are 
compounded for two-dimensional ob- 
jects. For example, a single BitBLT 
instruction could describe a rectan- 
gular area of any size filled with a 
half-tone (gray) pattern. 

BitBLT instructions are simple, ef- 
ficient representations of almost any 
image component that can be de- 
scribed by arectangular array of pix- 
els. The instructions can describe 
most simple fonts and line art, in- 
cluding many graphic objects. 

A display list, however, must han- 
dle all occurrences so that the format 
can efficiently represent more com- 
plex objects and bit maps. To de- 
scribe complex objects such as irreg- 
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Scan-line table operations 


Display list 


OP =0 x 14 
Destination address 
Scan-line table address 


SL2F_D 
graphic 
order 


Scan-line table 


Destination bit map 


l<—— DW=2400 


DX = 4292601 = 1789 x 2400 - 999 RL = 500 





2. DISPLAY-LIST TECHNOLOGY, which forms the basis of the Memory 


Reduction Technology, relies on scan-line tables to compress the description of complex 
graphics objects and fonts. Each table entry includes a run-length-compressed description of 
one line segment that makes up a part of the image. Each entry also includes x- and y-axis 
displacements to the start of the next segment. 


ular polygons and complex fonts, 
Peerless developed a representation 
called a scan-line table. The scan-line 
technique uses a table to describe 
run-length-compressed line seg- 
ments that make up an image. Each 
entry in the table describes one line 
segment and includes signed dis- 
placements in the x and y dimensions 
that point to the destination coordi- 


nates of the next line segment. A 
scan-line instruction (essentially a 
specialized BitBLT instruction) in 
the display list points to the address 
of the scan-line table in memory. 
The scan-line table entries can 
take one of three formats based on 
the pixel displacement to the start of 
the next line segment (F729. 2). The 
choice of 16-, 32-, or 48-bit entries is 


Scan-line table descriptor formats 


16-bit specifier 


19 14 13 08 07 00 


32-bit specifier 
31 30 29 28 27 16 15 14 13 


joj] dt 


48-bit specifier 


RL = Run length 

DX = Horizontal signed displacement 

DY = Veritical positive displacement 

DZ = Horizontal/vertical signed displacement 


16 15 14 13 





the length of the line segment described and the magnitude of the displacement to the next 


eS 3. SCAN-LINE-TABLE ENTRIES can be 16-, 32-, or 48-bits in length, based on 


line segment. 
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AT THE POINT OF SALE... ON THE FACTORY FLOOR... 


No matter how good an operating system may look on paper, : Automation applications would grind to a halt without the 
it's got to deliver the goods at run time. When you're hit with : tried-and-true functions of a real realtime OS. Like priority- > 
millions of credit-card transactions a day, or busy retail checkouts driven preemptive scheduling. And executive-class context 
that just can't quit, you need an OS you can count on. With QNX, switching (QNX clocks in at 5 psec on a 66MHz 80486). From 
you get responsive, reliable performance. Industry-standard tools. : automotive plants to nuclear power facilities, QNX has been 
And the flexibility to run on everything from handheld devices keeping thousands of mission-critical applications up and 
(with full GUI support) to enterprise-wide networks. | running around the clock for years. 





ON THE INFORMATION HIGHWAY... | IN HOSPITALS AND LABS... 


News travels quickly. So does entertainment, online education, Healthcare workers don't have time to wait for vital data. 

or any other kind of information you need to move. Withour Which is why QNX is at the heart of a wide variety of 

built-in fault-tolerant networking, robust filesystem, and high- performance-critical applications. From automated patient 
performance X Window System (155,000 Xstones), no wonder charting to medical imaging, QNX gives developers the 
developers depend on QNX for call routing, text-to-speech, : competitive edge to build cost-effective products on standard 
video-on-demand, and other computer telephony applications. platforms that can outperform costly high-end systems. 











TM 


WE WORK IN REAL TIME. 


1-800-363-9001 


(EXT. 121) 


QNX SOFTWARE SYSTEMS LTD. 175 TERENCE MATTHEWS CRESCENT, KANATA, ONTARIO, CANADA K2M 1W8_ TEL:613-591-0931 * FAx:613-591-3579 


© QNX Software Systems Ltd. 1994. QNX is a registered trademark of QNX Software Systems Ltd. 


READER SERVICE 129 








based on the magnitude of the dis- 
placement. Figure 3 depicts all three 
entry types, while Figure 4 shows a 
table of instruction operands that 
could be used to describe the letter 
“Y.”’ The scan-line table, which uses 
37 table entries (or descriptors) that 
require 74 bytes of memory, 
achieves a compression ratio of 
1.42:1 in this low-density low-resolu- 
tion object. Ratios of 3:1 are typical 
in more complex, high-density ob- 
jects at 600-dot/in. resolution. 


DATA FORMAT ISSUES 


A memory-efficient graphics sub- 
system must use a format such as a 
display list whenever possible. Print- 
ing and imaging products based on 
the PeerlessPage operating system 
convert all incoming data to the MRT 
display list format for ease of imple- 
mentation and storage efficiency. A 
PostScript or PCL interpreter that is 
running on a PeerlessPage-based 
printer controller, for example, cre- 
ates a display-list representation of 
the incoming image file rather than 
convert the file directly to a bit map. 

Display-list technology can be 
used to reduce memory require- 


Scan-line table example 
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ments substantially. For example, a 
600-dot/in. printer with MRT re- 
quires only 2 Mbytes of memory 
compared to the 6 Mbytes that are 
required in conventional printers 
that use a full bit map. But imple- 
menting a technology such as MRT 
brings about significant real-time 
computing requirements. 

A typical MRT subsystem in a 
printer would break the display list 
into small bands and render one band 
at a time into a bit-map format. Each 
band of raster data must then be 
transferred to the print engine. If 
the printer controller can’t render 
the display list in real time, thus 
transmitting a band-by-band bit map 
to the print engine as it turns, the 
output will be incorrect—a Print 
Overrun Error will occur. A typical 8- 
page/min. engine requires that the 
controller render the entire display 
list in just over 7 seconds. 

Designing a printer controller that 
can render a page in 7 seconds re- 
quires a combination of real-time de- 
sign skills and a fast CPU. Realisti- 
cally, this type of subsystem re- 
quires a preemptive multitasking 
real-time operating system that can 
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Statistics 


Descriptors 37 
Descriptors (bytes) 74 
Packed bitmap (bytes) 105 
Compression factor 1.42 





4. A SIMPLE EXAMPLE ot a scan-line table is one that describes an alpha-numeric 


character in a specific font. The table entries shown describe the character “Y” and achieve 
a compression ratio of 1.42:1 relative to a packed bit-map description of the same character. 
More complex objects at 600-dpi resolutions typically result in compression ratios of 3:1. 
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ensure deterministic response to in- 
terrupts, proper task prioritization, 
and allow such tasks as a PostScript 
interpreter and graphics rendering 
to execute concurrently. For exam- 
ple, a multitasking real-time operat- 
ing system can ensure that an inter- 
rupt from a marking engine request- 
ing more data is serviced immediate- 
ly while a task receiving and/or 
interpreting a new image file can be 
delayed. 

Basing a design on an off-the-shelf 
real-time operating system can pro- 
vide several other advantages. The 
real-time operating system speeds 
the development process and ulti- | 
mately reduces development cost by | 
allowing designers to begin working 
on the higher level application code 
immediately. A few commercial real- 
time operating systems also offer 
hardware abstraction for graphics- 
based systems. The PeerlessPage 
operating system, for example, of- 
fers an API set that’s easily ported to 
different processor families. For ex- 
ample, PeerlessPage is available for 
the Intel 960, MIPS R3000, AMD 
29000, and Motorola 68000 families. 
A port pack is available when moving 
to new environments. 

In a real-time software environ- 
ment for a graphics or imaging sub- 
system, the operating system iso- 
lates the services and application 
software from the CPU and other 
controller hardware (Fig. 5). The 
lowest layer of a real-time software 
environment, the BIOS, includes 
most of the hardware-specific code in 
the environment. The multitasking 
kernel and real-time task scheduler 
reside in the layer above the BIOS. 

Both within and layered above the 
kernel are the operating-system ser- 
vices modules, which include all 
functions found in any general-pur- 
pose software environment. These 
functions are file management, 
memory management, command 
processor, task management, and I/ 
O management. 

To maintain the modular architec- 
ture and minimize code size, a real- 
time software environment for a 
graphics subsystem also must pro- 
vide a number of non-traditional ser- 
vices. The PeerlessPage operating 
system, for example, includes a font 
manager, graphics services to con- 
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easily ported to different microprocessor families. The PeerlessPage operating system combines a set of graphics services optimized to print 


E 5. A REAL-TIME operating system provides a hardware extraction layer that allows the operating system and application code to be 


and image applications with an API that has enabled porting to Intel 960, Motorola 68000, MIPS R3000, and AMD 29000 family processors. 


trol rendering, and even a control 
panel manager. An API gives appli- 
cation programs access to the oper- 
ating-system kernel and services. 

A real-time operating system sim- 
plifies the software development 
task in a printing or imaging subsys- 
tem design to one of writing the ap- 
plication software. Some typical ap- 
plication programs may include a 
user interface, scanning, fax, image 
capture, and page description lan- 
guage (PDL). 

In a printer controller, the devel- 
oper must optimize the graphics ren- 
dering tasks to meet the ongoing re- 
quirement of feeding raster data to 
the marking engine. The code also 
should include error recovery mech- 
anisms to handle Print Overrun Er- 
rors. For example, a printer may en- 
counter a complex page of graphics 
that even a fast RISC processor can’t 

ELE 


render in real time. The control task 
must respond in one of several ways. 
If the extra memory is available, the 
controller can render a full-page bit 
map before starting the marking en- 
gine. The controller also could print 
the image at a lower resolution to re- 
duce memory requirements. In some 
cases, the controller may have to 
simply respond with an insufficient 
memory message. 

Designers can build a more robust 
graphics handling capability into an 
imaging or printing subsystem by 
bolstering the real-time software 
with dedicated graphics coproces- 
sors. For example, a graphics copro- 
cessor can execute BitBLT opera- 
tions orders of magnitude faster 
than the fastest RISC processors 
can. Using a dedicated coprocessor 
boosts performance dramatically 
and increases output quality by elim- 
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inating the need to fall back to lossy 
compression techniques when han- 
dling complex pages. 

For printer applications, two such 
graphics processors exist (see ‘“Im- 
aging subsystem architecture mi- 
mics desktop environment,’ p. 74). 
Intel’s 82961KD integrated printer 
coprocessor IC is intended for use 
with the 960K A/KB processor. Mo- 
torola’s new 68322 processor, mean- 
while, integrates a 68000 core and a 
graphics coprocessor on the same 
IC. The PeerlessPage environment 
includes direct support for these co- 
processors, making it highly unlike- 
ly for printers equipped with the ICs 
to exhibit Print Overrun Errors. 

A real-time subsystem that takes 
advantage of a coprocessor actually 
enables parallel processing in the 
subsystem—improving imaging per- 
formance with no additional memo- 
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ry. The main CPU can execute the I/ 
O, control, and PDL applications un- 
der the real-time operating system, 
and the coprocessor can simulta- 
neously manipulate and render dis- 
play lists that are created by the 
main CPU. 

While today’s real-time technolo- 
gy is limited to specialized graphics 
subsystems in the desktop environ- 
ment, tomorrow promises a closer in- 
tegration of the technology into the 
desktop. Enabled by lower-cost co- 
processors and more robust real- 
time operating systems, the changes 
will be required by an increased reli- 
ance on color scanning and graphics, 
color photographic-quality images, 
and even full-motion video. 

The first evidence of the transition 
is already here. Today, printing sub- 
systems can be integrated more di- 
rectly into a Windows environment 
using the native GDI interface rath- 
er than requiring a translation to a 
PDL like PostScript. For example, 
PeerlessPage can host GDI print 
drivers. Soon the subsystems that 
handle display and hard-copy output 
may be combined completely. 

Furthermore, the dropping price 
of color marking engines is making 
color printers increasingly popular. 
Because color typically multiplies 
memory requirements for image 
storage four- to twenty-four times, 
the use of an efficient display list and 
MRT technology will become manda- 
tory rather than optional. Further- 
more, the real-time requirements 
will intensify as the image size in- 
creases, because subsystems such 
as printer controllers will process 
display lists in smaller, more granu- 
lar bands. 


Steve Butterfield, vice president of 
hardware development and co- 
founder of Peerless Systems Corp., 
currently directs hardware devel- 
opment activities, including the 
development of printer coproces- 
sor ICs offered by semiconductor 
partners Intel and Motorola. 
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Support Tree City USA 
where you live. For your free 
booklet, write: Tree City 
USA, The National Arbor 
Day Foundation, Nebraska 
City, NE 68410. 


& The National 
7 Arbor Day Foundation 





DES I64éQN 











Nonlinear Library 


ae 

a 

i'2) 
? 


a 


Sinks Discrete Linear Nonlinear Connections Extras 


a 
ao 
Oo 


= 
c 

— 
7 


ITT 
2 
= 


A 








Transport Delay 


=i 
5 
aA 
or 


MATLAB Fen 


rt ee 
3 w 
q Me Be 
3 ’ w 
3 it : 
q o : 
q = : 
gq [il 
4 : Sf o 


$S-function 


_ Simulating a system with SIMULINK: Scope block and MATLAB animation window show results while 
the simulation is running. You can change parameters during a simulation to do “what if” analyses. 


Its time to go 
nonlinear with 


SIMULINK: 


IMULINK gives you a power- 





Extensive model types 


ful interactive workbench to 
To model a complete range of sys- 


model, analyze, and simulate ee 
tem behaviors, you can combine lin- 
physical and mathematical systems. 
SIMULINK allows you to rapidly 


model the behavior of complex sys- 


ear and nonlinear elements defined 
in discrete-time, continuous-time or 


| as a hybrid system. 
_ tems like regional power grids, satel- 


_ lite controllers, aircraft, robotic sys- Interactive simulation 





_ tems and biochemical processes. ; 
SIMULINK makes it easy to run sim- 
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puts. For “what if” analyses, change 
parameter settings while the simula- 
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DIALOGUE WITH MARKETING 


TAKING STEPS 
To IMPROVE 
COMMUNICATION 
WITH 
MARKETING 
WILL HELP 
ENGINEERS 
DESIGN MORE 
SUCCESSFUL 
PRODUCTS. 


DONALD STEWART 

Concurrency Group, 318 Bear Hill Rd., 
Suite 4A, Waltham, MA; (617) 290- 
5930. 


he most enduring organizational wall in the electronics indus- 
try is the one between engineering and marketing. Each side 
wants what the other can’t provide: Engineering looks to mar- 
keting for a crystal-clear view of customers’ desires; market- 
ing wants the perfect product. 

To dismantle this wall, engineering and marketing obviously must work at 
improving their relationship. Asa start, you can forge a stronger human link. 
Major improvements are possible if each function accepts its responsibility 
for change (it’s futile to expect the other side to make all of the changes), 
adjusts expectations so less than perfect market clarity and products are the 
goals, and tries to walk in the other person’s shoes to understand the limits of 
professional practice. 

You also must work on the substance—what you discuss and how you 
discuss it. The reason is clear. If you view product development as a series of 
interlocking, close-call decisions, then the data you use and how you use it 
can make a huge difference in the outcome. One set of data and one way of 
thinking can lead to a me-too product. A different way of thinking (often with 
different data) can develop into an innovative and exciting product. 

Closer to home, there are three reasons engineering has a strong self- 
interest in understanding and taking part in marketing decisions. First, mar- 
keting decisions made early in the project impact the design of the product, 
including features, price, manufacturability, and ease-of-support. With 807 
of the product’s cost and features decided before detailed engineering be- 
gins, it’s important that engineering take an active role at the earliest stages 
of product development, including the marketing decisions. 

Second, if you employ concurrent-engineering techniques, engineering 
should actively participate with marketing, manufacturing, and support dur- 
ing all phases of development. 

Third, by being involved in the early marketing decisions, designers devel- 
op a stronger sense of ownership of the new product. If the product has prob- 
lems, engineering will be motivated to solve them; if it meets its goals, the de- 
signers will likely continue to improve it. 

This article will help you decide what to discuss with marketing and how to 
discuss it. With the information provided, you can assess how you currently 
talk with marketing and evaluate methods that could be an improvement. 


Cxoosine A METHOD : 

There are at least six ways of discussing new products with marketing (Ta- 
ble 1). You’re probably already using one of them or an in-house variation of 
one. You must decide if it’s the best method for your needs, and if not, pin- 
point a more suitable option. 

A good way to choose the best method of discussing new products is to 
evaluate alternatives with a set of comparison yardsticks. Each yardstick 
measures what you discuss and how you discuss it from a different perspec- 
tive. The seven yardsticks form a summary graph, with five levels between 
the two extremes (Zable 2). After you’ve checked off the appropriate level 
for each yardstick, the resulting “footprint” offers useful insights into 
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whether a particular method is right 
for your product and company. Also, 
the development team can compare 
several footprints to evaluate alter- 
native methods. 

For example, the first yardstick 
measures whether you use a check- 
list or a matrix to collect and analyze 
information. The difference is impor- 
tant. A checklist is a reminder of 
items to consider. It helps you an- 
swer the question, “Have we collect- 
ed and considered all of the relevant 
data?” The limitation of a checklist is 
its single perspective. Most check- 
lists ask questions from one point-of- 
view, such as user, repair person, dis- 
tributor, or developer. 

A matrix is also a reminder of 
items to consider, but it allows you to 
assess data from two or more axes, 
with each axis providing a point of 
view. For example, the matrix 
known as Quality Function Deploy- 
ment (QFD) or House of Quality 
shows product attributes like accu- 
racy and speed from the viewpoint of 
the customer on one axis and from a 
technical viewpoint on the other. 

When using a matrix and its two 
perspectives, you're likely to uncov- 


a HS 


IMPROVED 
DIALOGUE 


er inconsistencies, missing informa- 
tion, or patterns of data that would 
go undetected with a checklist. By 
employing a matrix method for prod- 
uct definition, you can learn impor- 
tant information early in the project, 
rather than later—maybe too late— 
in development. 

The following is an explanation of 
the seven yardsticks and how the 
footprint should be filled out. The ex- 
amples refer to a footprint for an ad 
hoc method of dialogue between en- 
gineering and marketing, which is 
the type used at more than 80% of 
companies (Zable 3). The footprint 
came from a company making elec- 
tro-optic systems, but if you utilize 
an ad hoc method, you will likely find 
many similarities between this ex- 
ample and your method. 

e Checklist format—Matrix format. 
Mark column 1 if the list of items to 
consider is informal, undocumented, 
or from a single perspective. Mark 
columns 2 or 3 if the list is formal or 
documented, or if more perspectives 
are added. Mark column 8 for casual 
use of a matrix or a matrix with a few 
items on each axis. Mark columns 4 
or 5 for formal use of a matrix and 


more items on each axis. 

Example: Marked in column 1 be- 

cause the checklist was developed 
on-the-fly during discussions with 
marketing. The checklist is primarily 
from the user’s perspective. 
e Less structure—More structure. 
Mark column 1 if planning tools don’t 
exist or are used casually, and if 
there’s little or no common terminol- 
ogy for product development. Mark 
columns 2, 3, or 4 for progressively 
more structure. Mark column 5 if 
formal methods exist for project 
planning, and there’s common termi- 
nology for product development. 

Example: Once again marked in 
column 1 because the project was 
planned on-the-fly. The methods 
used are different, but not necessari- 
ly better, than prior projects. No 
standard terminology exists. 

e Technology-oriented—Customer- 
oriented. Mark column 1 if the per- 
ceived value of the product is its tech- 
nology and that is the claim made to 
customers for the product. Mark col- 
umns 2, 3, or 4as the customers’ view 
becomes more important in the dis- 
cussion. Mark column 5 if the cus- 
tomers’ view dominates the dialogue 


TABLE 1: SOME TYPES OF ENGINEERING-MARKETING DIALOGUE 


Method 


e Uses methods at hand, especially ones 


Description 


Pros 


e Learn from past successes 


from successful projects 


$Appeals 


© Takes a whole-product approach 
e Primarily an analysis tool 


market 


e Formal method 


e Has a strong customer viewpoint 
e Useful for predicting product success in 


e No formal structure so easy to overlook es- 
sential items 
e Discussion often lacks depth of analysis 


© Details of technology left unstructured for 
team 
e Lacks a matrix approach 


Quality Function Deployment 


Product Value Matrix 


Crossing the Chasm 


Market-Driven Business Segmentation 


e Formal method of product decomposition 
into technical requirements and market de- 
mands 

© Focuses attention on details of technology 
and markets 


@ Matrix method of documenting customer 
value 

@ Qualitative-only data based on how the 
customer interacts with the product 


e Provides a logical chain of analysis to de- 
cide positioning for a complete product 


e Focuses on specific customers in target 
markets 


FE LECTRONIC 


e Matrix approach helps to uncover over- 
sights/conflicts 

e Provides direct link to manufacturing/busi- 
ness processes through follow-on matrices 


e Focuses on customer-to-product interac- 
tions to capture less tangible aspects of 
product (like cognitive demands from cus- 
tomer and the emotions of ownership), which 
are considered design opportunities. 

e Uses matrix from the point of view of the 
customer 


e@ Tries to understand the emotions of typical 
users with vignettes to illustrate a product's 
use and the customers’ thought processes. 

e Focuses on the complete product, not just 
the physical product 

e Includes user needs and details of technol- 


ogy 


e Uses quantitative methods like surveys to 
identify multiple needs of customers 

e Evaluates segments individually 

e Attempts to capture both tangible and in- 
tangible purchase factors 
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e In practice, favors technology over mar- 
kets because more details usually known 
about technology 

e Most useful for incremental products 

@ Easy to make overly complex 

e Little emphasis on intangible product as- 
pects like customer motivation 


© Details of technology left unstructured for 
team 


e Requires a facilitator to keep the analysis 
on track 

e Prompting questions are open-ended and 
subject to wide interpretation 

@ May or may not use matrices 


e No focus on technology used 
© Generally weak on matrix methods 








Looking for a way to wring another drop of But the improvements aren’t just limited to 
performance out of your tired, old 8051? Try speed. Look at what else we’ve added: 

the DS80C320 High-Speed Micro, the only 
8051 built for speed. 


m Dual data pointers 


A second, full-function UART 


Instant performance improvement, regard- 


less of the crystal speed Six external interrupts 


Runs the same software up to three times 
faster than other 8051s using the same 
crystal 


a 
is 
m Programmable watchdog 
m Power-on reset 

Pa 


, Jaa Brownout detector 
Uses four clocks per instruction instead of 


the usual 12, so software cando moreinless Future versions will feature on-chip 


time memory and new peripherals. To see what 
At 25 MHz, performs an instruction cycle in _ the 8051 for the 90s can do for your design, 
160 ns (six times faster than standard 8051s) give us a call. 


The DS80C320 performs three times faster than other 
8051s at the same crystal speed. Running at 25 
MHz, the DS80C320 can do six times as much work 
as a standard 8051. 
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and technology is seen as a 
means to an end. 

Example: Marked in col- 

umn 2 because most of the 
product’s value was per- 
ceived to be its electro-optic 
assemblies with unique ca- 
pabilities. The customers’ 
view was Summarized as su- 
perior return-on-investment 
based on throughput and lower cost 
of ownership. 
e Product features—Whole product. 
Mark column 1 if the dialogue consid- 
ers only the capabilities of the new 
product. Mark columns 2, 8, or 4 as 
the discussion moves toward the 
whole or augmented product. Mark 
column 5 if the dialogue views the 
new product as one link in a whole- 
product chain of products and ser- 
vices that provide capabilities. 

Example: Marked in column 2 be- 

cause most of the discussion was on 
product features, but some time was 
spent on future upgrades, third-par- 
ty add-ins, training, and repair. 
e Qualitative—Quantitative. Mark 
column 1 if the specifications and 
market data lack numbers or precise 
nouns, adjectives, or verbs. Typical 
descriptions for column 1 are easy- 
to-use, low cost, high quality, and 
modern appearance. Mark columns 
2, 3, or 4 as the specifications and 
market data include more numeric 
values and precise words. Mark col- 
umn 5 if numbers and precise words 
are used. Note that some aspects of 
specifications and market data are 
important but impossible to capture 
in numbers or precise words. Exam- 
ples are the market’s perception of 
value or a product’s “personality,” 
like feel or image. The specifications 
and market data will be misleading if 
you exclude these aspects just be- 
cause they lack precision. 

Example: Marked in column 2. In 
this company, the easy-to-document 
specifications are numeric. Specifi- 
cations for durability and 
software performance (the 
primary user interface) 
aren't numeric but intro- 
duce much dialogue. 

e Synthesis—Analysis. 

Mark column 1 if the design 
is synthesized through a 
bottom-up approach and 
market data is synthesized 


ELECTR O 


TL ES 


IMPROVED 
DIALOGUE 


TABLE 2: YARDSTICKS TO 
EVALUATE COMMUNICAT 


NS PRO 





from field reports and anecdotal in- 
formation. Mark columns 2, 3, or 4 as 
the product depends on more top- 
down analysis and less on synthesis. 
Mark column 5 if the product is de- 
signed using top-down analysis and 
the market is analyzed with surveys 
and focus groups, or if the final prod- 
uct is based on analyses of technical 
feasibility and market interest. 
Example: Marked in column 2 be- 
cause the product was synthesized 
bottom-up from a series of existing 
building blocks for hardware, optics, 
and software. Top-down analysis 
was used to fit the blocks together 
considering throughput and the lim- 
its of physics. All market data was 
synthesized from field reports and 
anecdotal information. 
e Process-related—Product-related. 
Mark column 1 if the discussion cen- 
ters on manufacturing or business 
processes that support the product. 
Examples are assembly processes, 
software-development methods, 
field-maintenance methods, pur- 
chasing methods, and concurrent-en- 
gineering methods. Mark columns 2, 
3, or 4 as the dialogue focuses more 
on the product than on supporting 
processes. Mark column 5 if the dis- 
cussion is primarily on the product. 
Example: Marked in column 4 be- 
cause product accuracy depended on 
design and on the manufacturing 
processes used in-house and at sup- 
pliers. Most of the dialogue concen- 
trated on product capability, some 
was on manufacturing processes 
(but none on software-development 


TABLE 3: FOOTPRINT FOR AD HOC 
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methods), and a minor 
amount was on business 
processes, specifically field 
Support. 


sticks and the resulting 
footprints can easily be seen 


of ad hoc dialogue with an 


The value of these yard- | 


by comparing the example | 


example of the QFD method | 


(Table 4)..The footprints highlight 
how QFD differs from the ad hoc 
method. 


MATRIX ForMAT USED 


QFD employs a matrix format in- 
stead of a checklist format, so col- 
umn 5 is checked for that yardstick. 
The middle section of the QFD ma- 
trix has two axes: the customer view 
and the technical view. The number 
of attributes per axis depends on the 
level of detail. Some QFD matrices 
have dozens of attributes on each 
axis. Other factors, like competitive 
products and technical specifica- 
tions, are included at the periphery 
of the matrix. 

In addition, the QFD matrix has 
specific locations for data, although 
the procedures for filling them in 
and interpreting the results aren’t 
structured. Consequently, the struc- 
ture yardstick is marked in column 4. 
The lack of explicit procedures 
makes it easy for users to get lost in 
the details—a frequent criticism of 
QFD. The matrix reserves specific 


| areas for information like market po- 


tential, trade-offs of technical char- 
acteristics, and the relative impor- 
tance of attributes. 

Moreover, QFD uses quantitative 
techniques instead of the qualitative 
ones typical of an ad hoc method. In 
fact, one important feature of QFD 
is its scoring system for comparing 
disparate product attributes like re- 
sponse time, field failure rate, and 
accuracy. Hence, that yardstick also 
rates a 5. The usefulness of the 
scores is enhanced by the 
precise use of words and 
numbers to describe ‘these 
various attributes. The pre- 
cision is the result of the 
multiple points-of-view that 
are a hallmark of a matrix 
format. 

In fact, a limitation of 
QF'D is its tendency to ex- 
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High-speed hard metric system. 
A performance step beyond Futurebus-+. 
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ECLiPS ECL differential circuit performance 
of Z-Pack 2mm HM system (t,~250ps). 
Multiline models and full simulation services 
available to simplify development. 


The AMP Z-Pack 2mm HM intercon- 
nection system offers the modularity 
and performance scalability you need 
for critical high-speed, high-density 
applications. The 2mm hard metric 
interface (fully compliant with IEC 917) 
is ideally suited for global system 
design. 

Stackable 25 and 50mm modules 
provide full board-to-board and cable- 
to-board capabilities, with provision for 
high-current, coax, and fiber optic con- 
tacts. Header pins — in three mating 
levels — can extend through the back- 
plane for “midplane”, cross-connect, or 
cable-to-backplane arrangements. 


Scandinavia: Sweden 46-8-580-833-00 (fax 46-8-580-194-70) 

Central Europe: Holland 31-73-20-0911 (fax 31-73-21-2365); Germany 49-6103-7090 
(fax 49-6103-709223); Great Britain 44-81-954-2356 (fax 44-81-954-6234) 

Southern Europe: France 33-1-34-20-8888 (fax 33-1-34-20-8600); Italy 39-11-401-21111 
(fax 39-11-403-1116); Spain 34-3-200-8466 (fax 34-3-201-7879) 
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The basic 5-row AMP 2mm HM system 
offers 12.5 signal lines/cm for single- 
ended signals with edge rates to 500ps. 
Enhanced versions (7-row, with ground 
shield) provide 20 signal lines/cm for dif- 
ferential signals to 500ps. Enhanced 
versions with integral crosstalk shield- 
ing maintain 20 signal lines/cm and offer 
even greater performance — to 250ps. 
All this while maintaining < 5% multi- 
line crosstalk. 

If you need performance beyond our 
standard Futurebus+ line, you'll love 
how fast the fast Z-Pack 2mm HM 
system from AMP comes through. 


ECLIPS is a trademark of Motorola Corp. 
AMP and Z-Pack are trademarks. 








clude specifications and 
market data that are diffi- 
cult to capture in numbers 
or precise words, like a prod- 
uct’s look and feel. If these 
aspects are important to the 
product, the results from 
QFD will be incomplete or 
misleading. 

These three major differ- 
ences between the ad hoc and QFD 
methods often are noticed by engi- 
neers who are just starting to use 
QFD. Their comments, however, are 
expressed as complaints: QF'D is too 
complex (matrix instead of check- 
list), has too much red tape (far more 
structure), and favors details (more 
quantitative). In fact, these com- 
plaints are the strengths of QFD. 

What’s rarely discussed are the 
similarities between QFD and the ad 
hoc method. Both favor technology 
orientation over customer orienta- 
tion. QFD attempts to strike a bal- 
ance between customer and technol- 
ogy orientation by placing each on an 
axis. One or the other can dominate 
the discussion, depending on which 
has richer detail. Most companies 
have far more technical detail than 
market detail, so QFD favors a tech- 
nology orientation (column 2). 

Like the ad hoc method, QFD fo- 
cuses on product features rather 
than the whole product (column 2). 
Most QFD matrices are for a single, 
shippable product, so the product’s 
features appear on one axis and the 
customers’ view on the other. No 
axis or space on the matrix is re- 
served for attributes of the whole 
product, which include the physical 
product, support services, and essen- 
tial items from other suppliers. If at- 
tributes of the whole product are in- 
cluded in the product features or the 
customer view, they’re usually dis- 
persed and difficult to discuss as a 
complete package. 

In principle, however, you can use 
QFD for any product, in- 
cluding a ‘whole product.” 
That is, a chain of products 
and services which give val- ™ 
ue to customers. If you build 
a QFD matrix for the whole | 
product, its features and the | 
customers’ view would ap 
pear on the two axes. | 

QFD and ad hoc also use | 
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DESIGN APPLICATIONS 


IMPROVED 
DIALOGUE 


TABLE 4: FOOTPRINT FOR 
QUALITY FUNCTION DEPLOYM 





synthesis and analysis similarly. 
QFD captures bottom-up and top- 
down detail equally well, rating a 3 
on the footprint. If the data along the 
two axes is well organized, a QFD 
matrix can support synthesis and 
analysis of both the customer and 
the technical views. Because at times 
you will want further analysis of the 
technical view, QFD has provisions 
for linking its technical view to other 
matrices for that purpose. 


BALANCING ISSUES 


Finally, the two methods balance 
process-related and product-related 
issues. The data included in QFD is 
product-related. However, you can 
link the technical axis to other matri- 
ces that focus on manufacturing or 
business processes. For this yard- 
stick, QFD rates a 3. 

The real limitations of QFD (and 
the ad hoc method) are the first two 
similarities. Both methods are short 
on customer-orientation and focus 
too much on product features rather 
than the whole product. Two other 
methods—the Product Value Matrix 
and Crossing the Chasm—don’t 
have these limitations, but they pos- 
sess other shortcomings (Jable 1, 
again). 

You must decide for yourself what 
an ideal footprint might be for your 
company, its engineers, and its mar- 
keters. A useful guide is a footprint 
based on concurrent-engineering 
principles (Table 5). A number of rea- 
sons make this footprint a preferred 
method of dialogue: 


TABLE 9: FOOTPRINT FOR PREFERRED 
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e It features a matrix for- 


neers is that marketing data 


is superficial. 


tator’s skill level. 

e It’s customer-oriented. Most com- 
panies have a weaker sense of their 
customers than of the technology in 


their products. The marketing-engi- | 
neering dialogue should strengthen | 


the development team’s understand- 
ing of its customers. 


e It takes a whole product viewpoint, | 


mat that creates more thor- | 
ough data and analysis. A | 
major complaint of design | 
and manufacturing engi- | 


is anecdotal and its analysis | 





e It has a formal structure | 
that makes the process easi- | 
er to replicate in other projects and | 
less sensitive to the leader’s or facili- | 





which includes the shipped product; | 


sales, applications, and maintenance 
support; and essential items from 
other suppliers. 

e It balances quantitative and qualli- 


tative methods of describing the 


product. The quantitative methods 
capture key attributes; the qualita- 
tive techniques capture the emotion 
of the purchase decision. : 

e It supports a top-down analysis of 
a proposed product and a bottom-up 
synthesis of it from related products 
and evidence in the marketplace. 

e It encourages continuous improve- 
ment of products as well as manufac- 
turing and business processes. 

This ideal footprint is closer to the 
QFD footprint than the ad hoc foot- 
print. Even so, major gaps exist be- 
tween QFD and the ideal. QFD 
should be more customer-oriented, 
pay more attention to the whole 
product, and strike a better balance 
between qualitative and quantita- 
tive techniques. One solution is to 
use QFD in tandem with another 
method, perhaps the $Appeals or 
Product Value Matrix (Table 1, 
again). Experiments on such combi- 
nations are in the works, but 
results have yet to be pub- 
lished. 

Improving relationships 
with marketing can have a 
direct effect on design in- 
tegrity, a universal goal for 
development groups. A 
product with design integri- 
ty makes sense as a whole. 


DES IGN 





IF IT SHAKES 


RATTLES OR ROLLS 


WHY STOP IT? COMPRESSES CLIP-ON TO SURFACE MOUNT 
Embedded systems don’t just sit TR ANSFERS Orion’s 8800 is the only emulator that 
there—they do something, And when provides Clip-On Emulation”. This patent- 
you're debugging them, often the last thing M FE ASU RES pending probing technique allows you to clip- 
PL ACE $ on to the erowing number of designs using surface 
Tha’s why Orion's model 8800 provides non-stop ee pons And “ ane Sys Orion’s 
analysis. With the 8800 you can set, reset, and refine S HIFTS SE PEO EAE 


7 , PRINTS emulation modes, 
wee {Tigers and view 


mutile real-time == JRR@PS —acceterare your vevetopment 
J GRINDS 
my without stopping or SWAPS your projects moving in the right direction. So if you want to get 


affecting your target. PLA there faster, call right away. 


No breakpoints, no hidden wait states. Just true target system LIFTS 
SPLITS 800-729-7700 


timing and behavior. So you can find out what’s really going on BAKES 
CUTS 








you want to do 1s stop the action. 








| traces on-the-fly, Orion’s proven real-time development tools keep both you and 










Of course, when you do want to stop the 


action, the 8800 delivers with precise 
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hardware and software breakpoints. 
Together with your choice of popular 
source-level debug environments, you get 
the control and visibility you're looking 
for. 
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DESIGN APPLICATIONS 


IMPROVED 
DIALOGUE 


Each product capability reinforces | 
the overall design concept. Custom- | 
ers recognize products with design 
integrity and pay premium prices for 
them. The product wins with higher 
margins and strong demand. | 
A thorough understanding of the 
market and technology is the first 
critical step toward design integrity, 
and footprints can help you achieve 
that goal. They help you move be- 
yond superficial discussions with 
marketing to ones that consider cus- 
tomer and technical issues equally, 
that use quantitative and qualitative 
methods in appropriate ways, and | 
that search out inconsistencies and | 
hidden patterns in data to reveal | 
ways of improving the design. | 
As engineering’s relationship with | 
marketing improves, footprints can | 
keep you on track while you search | 
for improved ways of discussing new | 
products. : 
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WIEN BRIDGE 


ERIC KUSHNICK 
LTX Corp., University Ave., Westwood, MA 02090. 


Wien-bridge ostillator can 
produce a very low distor- 
tion sine wave at audio fre- 
quencies and beyond. It op- 
erates by carefully balancing a fre- 
quency-selective positive feedback 
with an equal amount of negative 
feedback around a high-gain amplifi- 
er. The amount of feedback must be 
continuously adjusted for proper op- 
eration. Some textbooks suggest a 
light bulb or a positive temperature- 
coefficient resistor for this purpose. 

A FET can also do a nice job of con- 
trolling the feedback, but the ac volt- 
age across the FET must be kept low 
to prevent nonlinearities from intro- 
ducing distortion in the sine-wave 
output. The trick to overcoming 
these nonlinearities without sacrific- 
ing output amplitude is to use a resis- 
tor (R,) in series with the FET (see 
the figure). 

The two resistors (R) and two ¢a- 
pacitors (C) comprise the frequency- 
selective positive feedback network, 
and set the frequency of oscillation: f 
= 1/(27RC). R,, R,, and the FET 
make up the negative feedback path. 
For the device to operate properly, 
R, must equal approximately 2 x (R, 
+ Rapp), Where R,.,7 is the effective 
resistance of the FET. R, must be 
small enough so that R, + R,,,,(mini- 
mum)is less the 1/2 x R,, or the oscil- 
lator won't be able to start. The clos- 
er R, is to 1/2 X R,, the less voltage 
will be dropped across the FET, and 
_the lower the distortion at the oscilla- 
tor’s output. 

The FET’s gate threshold voltage 
controls the oscillator’s output am- 
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plitude. R, and C, set the response of 
the gain control loop. The circuit giv- 
en in the figure produces approxi- 
mately 2.7 V p-p (about 1 V rms) of 
output at 1 kHz with a measured to- 
tal harmonic distortion of better 
than -60 dB (0.1%). 


film 5% 


0.01uF 
film 5% 





IN THIS WIEN-BRIDGE oscillator circuit, R, prevents FET nonlinearities from 


producing distortion in the output. 


™ cecr DUAL V,,,7 DAC 
fy 2.2, TAKes LITTLE POWER 


JOHN WETTROTH 
Maxim Integrated Products, 120 San Gabriel Dr., Sunnyvale, CA 94086; 
(408) 737-7600. 


y using a combination of 
power-conserving tricks, a 
dual voltage-output DAC 
draws less than 20 nA from 
a 5-V supply (see the figure). The cir- 
cuit suits a need for programmable 
voltage generation in slow or static 
applications, such as the nulling of 
offsets in a micropower instrument. 
Current-output DACs typically 
waste power by routing the comple- 
ment of I, to ground. In this setup, 
that waste is avoided by operating 
each DAC in the reverse voltage- 
switching mode. The reference volt- 
age is applied to the pins normally 
labeled I... 7 
The I,,, pms possess a constant 
and relatively low input impedance 
of 11 kf. To reduce input currents, 
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the reference voltage is scaled by 100 | 
(from 5 V to 50 mV), and therefore 
delivers only 5 wA to each DAC input. 
Signal levels are restored by a com- | 
pensating gain of 100 in each output | 
amplifier. Inexpensive 10 M/100 k 
resistor networks are a good choice 
for the multiple 100:1 attenuators re- 
quired. Though only 2% accurate, 
they offer much better capabilities in 
matching and tracking. 

Greater scaling is impractical be- 
cause of 0.5 mV (maximum) offsets 
in the output amplifier shown in the 
figure. Amplified by 100, these off- 
sets produce worst-case output er- 
rors of +-1% (0.05 V). The errors are 
constant over temperature, but addi- 
tional error due to drift over a range 
of 40°C is typically -1/2 LSB. These 
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RF TRANSFORMERS 


Over 80 off-the-shelf models... 
z from $199 






Having difficulty locating RF or pulse 
transformers with low droop, fast risetime or a 
particular impedance ratio over a specified frequency 
range?....Mini-Circuits offers a solution. 

Choose impedance ratios from 1:1 to 36:1 
connector, TO-, flatpack, surface-mount, or pin 
versions (plastic or metal case built to meet 
MIL-T-21038 and MIL-T-55631 requirements’). 
Coaxial connector models are offered with 50 and 75 
ohm impedance; BNC standard, other types on request. 

Ultra-wideband response achieves low droop and fas 
risetime for pulse applications. Ratings up to 1000M ohms 
insulation resistance and up to 1000V dielectric voltage. For 
wide dynamic range applications involving up to 100mA | 
primary current, use the T-H series. Fully detailed data version style X 
appear in our 740-pg RF/IF Designer's Handbook. 

Need units in a hurry?...all models are covered by our 
exclusive one-week shipment guarantee. 

Only from Mini-Circuits. 


*units are not QPL listed. 
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Mini-Circuits 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332- 4661 


For detailed specs on all Mini-Circuits products refer to ¢ THOMAS REGISTER Vol. 23 MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK. 
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10M 
F C1 
100k 1" maxane 
0.1 [ 
uF 
7 
Use network 


or matched 
resistors 
(3 places) 
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101,3,4: 1.2uAX3 


10 M/100 k: 0.5 pA X 3= 
lout A.B: 5.0uAX2 = 
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AGND DGND A/B DATA WR CS 


Rail-to-rail 
logic swings 


© VoA 
0to5V 
1 nF 


O Vop 
0t05V 


1 nF 


4 
MAX406 100 k 


THIS DUAL-DAC CIRCUIT, which provides two independent 8-bit DACs with voltage outputs and a common reference, draws less 


i than 20 wA from a 5-V supply. 


micropower op amps are chosen for 
low supply current—their typical I,,, 
is only 1 pA. 

The last requirement for minimiz- 
ing the overall current drain is to en- 


Read the Ideas for Design in this 
issue, select your favorite, and cir- 
cle the appropriate number on the 
Reader Service Card. The winner 
receives a $150 Best-of-Issue 
award. 


IFD WINNER 


IFD Winner for 
January 10, 1994 


W. Stephen Woodward, Venable 
Hall, CB3290, University of North 
Carolina, Chapel Hill, NC 27599- 


3290. His idea: “Get Absolute 
Temp Log with RS-2322.” 
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sure that logic signals applied to the 
digital inputs of IC1 swing to within 
0.2 V of each rail. The maximum 
specified I, for that condition is 100 
yA over temperature, but this speci- 





fication (like most CMOS I, ratings) 
is extremely conservative. I,, is neg- 
ligible for rail-to-rail swings, but 
rises dramatically as the swings ap- 
proach TTL levels. 


™ cher WINDOW COMPARATOR 
fy 26d Drives BICOLOR LED 


DON BRAY 
Horton Automatics, 4242 Baldwin Blvd., Corpus Christi, TX 78405; (512) 888-5591, 
fax: (512) 888-6510. 


sing just one bicolor LED, 

this window comparator 

can display the status of an 
incoming voltage (see the 

figure). The LED is green when the 
voltage is within limits, red when it’s 
low, and flashing red when it’s high. 
In the setup, U1 is wired as a con- 
ventional window comparator. Typi- 
cally, both of U1’s outputs are low 
when the voltage is in tolerance. Asa 
result, there’s a high at U2A-3 and a 
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low at U2A-4, lighting the green 
LED in D8. The flash clock, U2D, re- 
mains disabled because pin 18 is low. 

If V;, falls below the acceptable 
limit, the output of U1B goes high. 
This flips the states of both U2A and 
U2B via D2, lighting the red LED in 
D3 to indicate an undervoltage condi- 
tion. The flash clock still remains dis- 
abled. If V;,, rises above the limit, 
U1A-1 goes high instead. This also 
flips the states of U2A and U2B via 
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IDEAS FOR DESIGN 


EDITORIAL CALL 
WANTED: SOFTWARE 
IDEAS FOR DESIGN 


Electronic Design will publish five 
special supplements during 1994 fo- 
cused on engineering software. For 
those supplements, we are looking for 
the software equivalents to Ideas for 
Design: brief, tightly focused articles 
that describe short software routines, 
problem-solving tips on writing em- 
bedded code, etc. 

We will pay $100 for each Engineer- 
ing Software IFD we publish. Articles 


should be a maximum of approximate- 
ly one typewritten page of text with 
one or two code listing's or block dia- 
grams. They should represent the au- 
thor’s original work, and should not 


A SINGLE BICOLOR LED is used to display the status of an incoming voltage in have been previously published. 





Send your Engineering Software 
Ideas for Design to: 
Stephen E. Scrupski 
Editor-in-Chief 


this window-comparator circuit. A green LED indicates the voltage is within limits. If it’s 
red, the voltage is low; if it’s flashing red, the voltage is high. 


D1, lighting the red LED. However, R,, R,, and R, are selected to give Electronic Design 
U2D-13 also goes high and starts the | the desired window. Note that, for 611 Route 46 West 
flash clock, causing the red LED to | the flash clock to work, U2 must bea Hasbrouck Heights, N.J. 07604 
: Ur oes 4 ; : Telephone: 201-393-6070 
blink. This signifies an overvoltage | Schmitt-trigger device. D1 and D2 Fax: 201-393-0204 





condition. can be any small-signal diodes.D 





Put Our List 
On Your List 


Our list can help you do the other things you _ a aaaare 
have on your list. Such as buy a COECEEEEA 
car. . .estimate social security. . .start the a 
diet. . .check out investments... 

Our list is the Consumer Information 
Catalog. It’s free and lists more than 200 
free and low-cost government booklets on 
employment, health, safety, nutrition, 
housing, Federal benefits, and lots of ways 
you Can save money. 


So to shorten your list, send for the free 
Consumer Information Catalog. |t’s the thing to do. 
Just send us your name and address. Write: 


Consumer Information Center, Department LL, Pueblo, CO 81009 — 











A public service of this publication and the Consumer Information Center of the U.S. General Services Administration 
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the TDS 500 series 


-< rer _— Precision, extended ee 
NEW [TDS 310] EW [TDS 410] record length and [TDS 544A ] [TDS 644A ] 
2 Chan/50 MHz Chan/150 MHz waveform analysis 4 Chan/500 MHz 4 Chan/500 MHz 


the TDS 300 series i nee : ae ee ‘= the TDS 800 series 


Olsig aierie-\ace geile) (= 
family of DSOs [TDS 420 [TDS 520A | [TDS 620A ] 
Chan/150 Chan/500 MHz 2 Chan/500 MHz 


the TDS 600 series | 


[TDS 320 ] [TDS 460 [TDS 524A | eleaiecly clei cers 1 en A OS a 
2 Chan/100 MHz Ghan/3 50 Chan/500 MHz applications 4 Chan/1 GHz 


, TDS 400 series 
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peetpoerroctnacabe Deez 


NEW [TDS 350] -han [TDS 540A ] [TDS 640A ] [TDS 820 ] 
2 Chan/200 MHz eatin Chan/500 MHz 4 Chan/500 MHz 2 Chan/6 GHz 





The Scope of Choice. 
No Matter Which One You Choose. 


It should come as no surprise that Tektronix sells more high performance oscilloscopes than all other 
companies combined. Because, across the board, the Tektronix TDS family delivers superior perfor- 
mance and usability at every price point. And superior price at every performance point. m From the 
new $2,300 TDS 310 to our 5 GS/s 1 GHz TDS 684A, every TDS scope has the same highly intuitive 
graphical user interface. Learn one TDS scope and you've learned to use them all. So it’s easy to move 
from scope to scope. And from project to project m Our exclusive NuColor™ technology gives you the 


New TDS 684A: industry’s best full-color display, for about the same price as competitive monochrome scopes 


4 channels of 
1GHzreal-time mm USing our new ultra small FET probes you can access today’s highest density devices safely 


acquisition, pow- 


erful trae and accurately. TDS scopes even streamline documentation by saving screens in popular 


and advanced 


desktop publishing formats. m Of course the only way to get the full story is to contact your 


probing solutions. 


nearest Tektronix representative today. Or call 800-426-2200, 





ext 284. Make your next scope the scope of choice. 


Tektronix 


@e |SO 9001 


RB EMA CERT. NR. 1000103 Copyright 1994 Tektronix, Inc. All rights reserved. Tektronix, Tek and NuColor are trademark 
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BY SHERRIE VAN TYLE 


CD-ROM DRIVES: SHIPPING IN VOLUME 


MARKET FACTS 


ultimedia applications, a steady flow of new titles, 

along with declining costs for hardware, software, 

and disk replication are stimulating vigorous de- 

mand for CD-ROM disk drives, according to Robert 
Abraham and Raymond Freeman, authors of Optical Data Storage 
Outlook. The Santa Barbara, Calif., market researchers also say 
that 8.3 million CD-ROM drives shipped last year, with 13.6 million 
units expected to ship this year, amounting to a 63% growth rate. By 
1999, shipments will amount to nearly 30 million drives, they pre- 
dict. As with most electronic equipment, prices for drives are fall- 
ing rapidly, with the fastest drives—those having access times of 
under 400 ms along with fast transfer rates—leading the market. 
Because of their dominance in the CD audio market, Asian manu- 
facturers lead the production of CD-ROM drives; Matsushita had 
24% of the industry's revenues last year; Sony had 23%, while 
Toshiba and Mitsumi had 14% each. 
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n the past two columns, we ve been discussing how to set up 

skunk works. Once everyone is up to speed and upper man- 

agement is convinced that improving new product devel- 

opment is crucial, detail work can start. The place to start, 
however, is not with the skunk works. First, you must develop a road 
map: What products and markets do you want to compete in? How 
will you win? What are your firm’s core capabilities? 

Leaders have a clear vision of where they want to lead. Sun sticks 
close to the Sparc desktop, while Intel owns the PC desktop, and Mi- 
crosoft covets mass-market software. When your strategic vision 
loses focus, as IBM's did, there is trouble ahead. 

Strategic vision is a topic that consumes books and requires con- 
stant work. For this column, we will simply note that a deep, realistic 
understanding of goals and capabilities is necessary for success. 

My view is that time-based new product competition in today's 
intensely competitive markets resembles the fast cycle “learning 
loops’ of fighter engagements. Focus, target, niche, boom—the ag- 
gressors pound wave after wave of new products into the market. 
You don't dominate first-rate competitors with the first attack. Vic- 
tory requires speed, persistence, and constantly pressing your ad- 
vantage. (See, for example, the ‘Are We Missing Something?” chap- 
ter in High Tech with Low Risk.) 

The winners seize the initiative and force their adversaries into 
reaction. Like a dog fight round and round they go with fast cycle 
products. Those who lag find themselves left with ever thinner mar- 
gins to fund R&D and market knowledge. That is one reason we see 
so many low-margin, knock-off products. The best competitive ad- 
vantages are superior technology and market knowledge. So if pos- 
sible seize the initiative and make adversaries react to you or flee. 
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Most firms trapped into cost cutting and reaction can be forced into a 
downward spiral. 

There are many books on fast cycle products, but one I like is my 
friend Marvin Patterson's, Accelerating Innovation (Van Nos- 
trand, 1993). Hewlett-Packard seemed a bureaucratic and sluggish 
firm only a few years ago, until the company mounted a determined 
top-level effort to improve its new-product development processes. 
Now the company runs like a gazelle and pounces like a panther. HP 
arguably is now best in the world in the tough markets of computers 
and printers. HP’s results were extraordinary, and Marv’s book 
gives some of the models the company uses for the development pro- 
cess. Other books worth reading are Smith and Reinertsen 's Devel- 
oping Products in Half the Time, and Stalk and Hout s Compet- 
ing Against Time. 

Before you think of skunk works, you must be fully committed to 
winning the war, and you need to train. You need to tune up your cor- 
porate body, focus your energies, and make your new product devel- 
opment processes into best-of-breed. The key thing is to be able to 
move through fast product development cycles without sacrificing 
quality or incurring exceptional cost. You must be competitive at 
your core businesses before you reach for headroom and try to 
innovate. If you cannot crisply move cost-effective products into the 
market, you will waste the innovation abilities of a skunk works. 


John D. Trudel lectures and provides business development consult- 
ing. Trudel is founder and director of The Trudel Group, 52001 Co- 
lumbia River Hwy. Scappoose, OR 97056; (503) 640-5599; fax (503) 
543-6361; e-mail address: JohnTrudel @ aol.com. He is the author of 
High Tech with Low Risk. To order, phone (503) 280-8547. 
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PRODUCTS 
ortable Mail for Windows soft- 
ware enables Unix users to han- 
dle their electronic mail remotely 
on their PC or laptop computer. By 
creating a remote post office on any Windows 
laptop or PC, users transfer Unix mail files to 
a PC by means of communication software or 
by disk. Then users can view their e-mail 
messages locally on the MS Windows ma- 
chine. Users can print or save messages on 
their local PC or Unix mail host. Portable 
Mail for Windows is compatible with BSD 
mail and SVR4 mail. Users also can copy and 
paste text between Portable Mail for Win- 
dows and other Windows applications. List 
price is $229; an introductory price is $195 
with volume discounts and site licenses avail- 
able. Portable Mail for DOS is $149. Contact 
the Qualix Group Inc, 1900 S. Norfolk St, 
Suite 224, San Mateo, CA 94403; (415) 572- 
0200. CIRCLE 460 





ver think of starting your own on- 

line service? The latest version of 

The Major BBS has an intuitive 

graphical user interface built on 

the RIPscrip graphics protocol. Version 6.2 

has refinements to file libraries to ease file 

transfers. Full-screen ANSI file tagging lets 

users quickly mark files for later download- 

ing with the touch of a key. Now multiple CD- 

ROM disks are supported. List price is $259; 

contact the company for update pricing. The 

Galacticomm Demo System is accessible at no 

charge by dialing (305) 583-7808 [N,8,1] with 

a modem. Contact Galacticomm Inc., 4104 JSW 

A7th Ave. Suite 101, Fort Lauderdale, FL 
33314; (305) 583-5990; fax (305) 583-7846. 

CIRCLE 461 


n independent design handbook, 

the Pentium Processor System 
Architecture guides readers step 

by step through the microproces- 
sors architecture. Taking a systems view- 
point, the 306-page book was written by the 
team that conducts technical training about 
the Pentium for engineers at Intel, IBM, Com- 
paq, Dell and other computer companies. The 
handbook begins with a chip overview and 
ends with how to test and debug it. It also has 
a 245-page quick-reference guide, an index, 
and 74 illustrations. The $29.95 book is avail- 
able by mail from the Order Desk, Computer 
Literacy Bookshops Inc., 2590 North First St, 
San Jose, CA 95131; (408) 435-0744; FAX -1823. 
CIRCLE 462 
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Perspectives on Time-to-Market 


BY RON KMETOVICZ 
President, Time to Market Associates Inc. 
P. 0. Box 1070, 100 Prickly Pear Rd., Verdi, NV 89439; (702) 345-1455; fax (702) 345-0804 


ow many times, to help predict the completion date of a 
new product development effort, have you been asked to 
provide best case, nominal, and worst-case, task-duration estimates? It's hap- 
pened to me more often than | care to remember. The process of using this 
information usually goes like this . . . You supply your three numbers and others on the team 
supply their three responses to the project manager on a task-by-task basis using a highly 
scientific estimation process. You look at the task and say to yourself, I can do that in 20 
days.” With nominal set, the mind goes to work thinking about what can go wrong to forma 
mental list. The list includes things such as ‘It doesn t work and I have to make it work, or 
“T made a mistake and I have to fix it.’ Soon a worst-case number starts to materialize—40 
days starts to look good. Then you begin looking at the other extreme and think about how 
fast you could go if they keep you out of meetings, unplug the phone, and turn off e-mail. 

Under these conditions, you convince yourself that you could do this task in 7 work days 
of uninterrupted time. And then it’s on to the next task where you repeat the process. When 
you finish looking at all the tasks you are signed up to do, you turn in your numbers to the 
project manager. While you do your job of estimating, the other highly conscientious 
members of your team put forth the same quality effort. And as you finished your work, they 
finished theirs and gave the numbers to the project manager. You think the process they 
used was similar to yours but you do not know for sure—you worked in isolation. 

The tasks for which you and your team member supplied duration data, of course, are 
networked and reside in a simple database. For each task, the project manager enters the 
supplied data. Using a sophisticated tool, the best, nominal, and worst-case numbers for 
each task interact to statistically compute the efforts range of end dates. When highly 
polished number-crunching tools are not available, the project manager goes through the 
database three times—once for best case, nominal, and worst-case task duration numbers. 
He/she then establishes the range of possible completion dates. I used the latter method to 
produce the following: 

Duration 


ee 
el Nea (days) | J/FimiaAlmiJiJlAlsloiN| pb] u[Fimjalmiylulalsioin|p 


[1 |Project best-case duration |_200__ 
[2 |Bestcasetask statistics | 200 
[3 [Project nominal duration | 300 _| 
[4 [Nominal task statistics | 300_| 
[5 [Project worst case duration 


It shows a best-case duration of 200 working days, a nominal completion time of 300 days, 
and a worst case time of 500 days. Data like this gives the project manager a really big 
headache. Which case to use? If nominal is 300 days, what actions must be taken to get to the 
best case state? Or if worst case is 500 days, what has to go wrong to get to this sorry state. 
From the data the project manager has, he/she can t reliably answer these questions. Hence, 
when asked by executive managers to predict the future, nominal becomes the project man- 
agers fall-back position. Ahh, but then comes the pressure from management. 

The nominal 300 working day duration is way out there. This group didn t get to where it 











































is by thinking in nominal terms. Good executive managers will persuade the project 


manager to take the best-case prediction as the team goal, convinced it s the motivator the 
team needs. Then the project manager commits to the best case time! I’ve never seen this 
methodology work or produce a useful result. If you re using it, consider making a change— 
a database constructed in this manner is a one-shot exercise—we want to do better, much 
better. 
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Low, Specs, i Performance 


OPA124 is our new, precision op amp that combines low prices 
with outstanding performance for critical instrumentation, data 
acquisition, and optoelectronic applications. Its low bias current, 
low noise, low voltage offset, and low drift mean the highest 
performance available in a surface mount package—superior even 
to BIFET and CMOS amps. And, OPA124’s patented dielectric 
isolation (Difet®) processing and unique cascode design 
minimize input errors and simplify filtering requirements. You get 
the lowest drift with the best system performance you need. 


2 packages, 3 performance grades 


Available in both an 8-pin plasic DIP and surface mount package, 
OPA124 also comes in three performance grades. Our highest 
grade specs in SOIC can't be beat by any competitor! You pick the 
perfect performance grade for your specific application. 


— ow Prices, too! 
All this performance plus low prices! OPA124 is the highest 


performing op amp out there with the lowest price around. You get — 


the best for the lowest price. 
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International Subsidiary Offices: Austria (43) 1 602 63 71, France (33) 1 395 43558, Germany (49) 711 77040, 
Italy (39) 2 580 10504, Japan (81) 33 586 8141, Netherlands (31) 3465 50204, Switzerland (41) 1 7240928, United Kingdom (44) 923 233837. 





OPA124 Key Specifications 


e Low Input Voltage Offset... eee 200UV max 
SRP WAR OSCE DEI aso. xcccscrcnis scan aepinsncen sdeaneties 2uV/°C max 
© Low Input Bias Current oo eeeeeeee 1pA max 
© Low Voltage Noise oes 6nV/V Hz at (10kHz) 
[TEN a eS OS Pe 100dB min 
© High Open-Loop Gain .......ccccccccccccsssssssssseeeeeeeeee 120dB min 
S81 Ge a aed 8-Pin Plastic DIP and SOIC 


A New ow for You...FREE Samples 


Try the lowest and the best! For your FREE SAMPLE, detailed data 
sheet, and Operational Amplifiers brochure, just FAX 1-800-741-3895. 
Or, ask your local sales rep for more information. 
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Everybody’s Talking About 


a Bo 


TECHNICAL KNOCKOUT 


They sure scored a direct hit 
when they said our new DON 
module “packs a wallop!” In 
fact, every DON module comes 
out swinging with an astound- 
ing 133 MFLOPS and 64 Mbytes 
of DRAM in a one-two punch 
that weighs in smaller than a 
37zinch floppy. 


Ariel’s DON modu 
areal DSP wa 
Computer Design h _ 
Co 1075—C—r—._Ci‘Oiéz*COUiCS 


Each DON module carries four 
AT&T DSP3210s — floating-point 
DSPs designed for low-cost, 
high-power multiprocessing. 
Squeeze four DON modules onto 
an ISA, VME or NuBus board and 
you've got a roundhouse that’I| 
knock the competition right out 
of the ring. 


NO GLASS JAW 

The DON module’s VCOS™ 
operating system is optimized 
for multiprocessing, too. Load- 
balancing across multiple 
processors guarantees your 
multitasking DSP system will 
never go down for the count. 


TAKE OFF THE GLOVES 


Ariel's DON module is ready to 
add some real punch to your 
DSP applications, starting now 
with our new DC-4 DON carrier 
card for the ISA bus. Call us 
today to find out more. We think 
you might even call the DON 
module “the greatest.” 


Ariel_ 


433 River Road Highland Park, NJ 08904 
Tel: (908) 249-2900 Fax: (908) 249-2123 
email: ariel@ariel.com 
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uw olraight talk 
and productivity 


BY FRANK J. BURGE 
Director of Market Development for Electronic Design 





must be getting grumpy as I get 
older. Or is it really more difficult 
to get a straight answer today 
than it was when I started out in 
this business. 

Six weeks ago we move into a condo ina 
town called Los Gatos. After we move in, I 
notice that there is only one smoke alarm in 
the townhouse and it is in the upstairs hall- 
way. So I call information for the phone 
number of the local fire station to get a 
recommendation on where alarms should be 
located. I dial the number supplied by the 
information operator and am connected to 
the fire district central office. The person on 
the other end of the line listens to my re- 
quest and then suggests I call another num- 
ber. I call the other number and explain 
what I am after. And again I’m told that 
they don’t answer such questions but I 
should call the town of Los Gatos. 

I call Los Gatos and am connected to a 
nice gentleman. I ask him for a recommen- 
dation and he explains that it depends when 
the place was built and whether or not any 
major renovations have been made in the 
past ten years. Huh? He then tells me that 
the town had attempted to pass a smoke 
detector ordinance but the local Board of 
Realtors fought it on the grounds that the 
Los Gatos ordinance was more restrictive 
than the California law. Nutso. Now I havea 
legislative history of the smoke alarm issue 
but no recommendation. Finally in despera- 
tion I call my barber, who tells me what to 
do. My barber is one smart cookie. 

While I’m mulling over how tough it is to 
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get a straight answer these days, I see an ad 
for a hot new semiconductor product that 
claims to be the “world’s fastest.’ I see this 
“world’s fastest’’ description quite often 
these days. Anyway I am curious about the 
applications in which the world’s fastest 
gizmo might be used. So I call a friend at the 
company manufacturing the product and 
ask the question. 

My friend seems evasive, which gives me 
the impression he doesn’t have the foggiest 
idea who might use this product. But cer- 
tainly if it is the “world’s fastest,’ the as- 
sumption is all sorts of people will want to 
use it. Huh! Since I keep pressing the issue, 
my friend suggests I call the 800 number in 
the ad. When I call, I am put on hold for sev- 
eral minutes. Then someone comes on the 
line and starts questioning me. Where had I 
seen the ad? Finally I get to ask my question 
about possible applications and am told I'll 
have to call another 800 number for that 
kind of information. This is beginning to 
feel like my smoke detector experience all 
over again. So I dial the new 800 number. 
And again I am quizzed but finally get to 
ask my question. The person at the other end 
of the line excuses himself to look up the an- 
swer. He comes back on the line and ex- 
plains the “world’s fastest’’ gizmo is for 
high-speed applications. I say thank you and 
hang up. 

My smoke detector and world’s fastest 
gizmo experience starts me thinking and I 
recall the recent news that U. S. productivi- 
ty increased 6% in 1993, a remarkable gain. 
But with all the layoffs associated with the 
downsizing blitz, it’s expected that produc- 
tivity (revenue per employee) would be up 
since that’s one of the reasons for all the 
layoffs. And if revenues increase at the 
same time people are being axed, then pro- 
ductivity increases even more. But just 
think of the possible gains in productivity if 
we didn't have to waste so much time get- 
ting a simple answer over the phone. Maybe 
we d get our question answered on the first 
try—one might even call it the “world’s 
fastest’ telephone response system. 
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bedded control options, from $15 solution 
requirements to 40MHz system needs. So 
there’s an IDT RISController solution for 
applications ranging from cost-sensitive, 
low-end laser printers to performance- 
intensive, high-end network nodes. 
System designers are virtually uncon- 
strained on the range of price/perfor- 
mance choices available oo, all from a 
single, unified architecture. 


IDT RiSController Options 
| UL 
ccs (oor 
_ 16KB_  =—— 4KB 
oe or8KB_ _— or 8KB 
R3052" BKB ‘2KB 
R3051™ 4KB 2KB 
R3041" Z2KB 512B 


ible multi- ouced family of processors 


FP hardware 
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_ FP library — 
rE library 
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essfully developed the only 
, socket-, and MIPS software-compat- 


offering a full range of price/perfor- 
mance points. IDT makes it easy for 
system designers to implement a new 
product, then quickly develop higher- or 
lower-range versions to get to market 
faster than the competition. 


Development Support 


IDT offers an extensive selection of easy- 


to-use development tools that support all 
members of the family, including cross- 
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Y» frequency bus option 
é2-bit MUXed A/D 
32-bit MUXed A/D 
Variable bus size 





“Using 68000 as baseline reference ( 1 ) running Laser Printer Benchmarks. 
RiSController, R3041,R3051, R3052, R3081 are trademarks of Integrated Device Technology. Inc. 


All others are trademarks of their respective manufacturer. 


(800) 345-7015 -. FAX: 408-492-8674 


ASK FOR Kit CODE 5081 





compilers (for PCs, Sun®, and Mac®), 
ICE", debug monitors, RTOSs, floating- 
point software libraries, and evaluation 
boards. This hardware and software tool 
commonality further simplifies new 
product development. 


Evaluate Your Options 

Call our toll-free hotline today to get a 
copy of the RISC Data Book, Applications 
Guide, a free 

RISController emma 

T-shirt, and 
ordering 
information on 
IDT’s 
RISController 
Evaluation Kits. 
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Device Technology, Inc. 

















CYPRESS IS LEAPING INTO POINT-TO-POINT 
DATACOM AT EXTREMELY HIGH SPEED. 


3 


Introducing HOTLink™: The 330 Mbps, Point-to-Point Serial DataCom Chipset from Cypress. 
HOTLink is a huge leap forward; a transmit/receive chip pair ideal for disk-to-peripheral, server-to-server, serial 
backplane applications, even video-imaging. Achieve breathtaking speeds up to 330 Mbps—across any distance—vi. 
fiber, coax, or twisted pair. Thanks to a uniquely robust BiCMOS architecture, the HOTLink chipset, CY7B923/93: 
barely sips power—a mere 350 mW for transmitter, 650 mW for receiver. Built-in self-test allows loop back and 
link integrity diagnostics. In addition, the 8B/10B encoding supports ESCON, Fibre 
Channel and ATM standards. So get the jump on your competition! Call fora free =Se-- = 
data sheet and a poster of this ad. Europe (32) 2-652-0270, ext. 119, Dept.C3G. == F CYPRESS 
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a trademark of Cypress. © 1994 Cypress Semiconductor, 3901 North First Street, San Jose, CA 95134. Telephone 1-408-943-2600, Telex 821032 CYPRESS SNJ UD, TWX: 910-997-0753. 














PEASE 
PORRIDGE 


BoB’S MAILBOX 





Dear Bob: 

I have stood on the sideline watch- 
ing the degree vs. no-degree issue 
rage on in your column, and have often 
| been tempted to write, but finally Iam 
| galvanized to write after reading the 
letter by Cory Hamasaki in the Dec. 
2, 1993 issue. First I would like to say 
that I have worked as an electronic 
technician for over 10 years, during 
| which I have worked in all aspects of 
computers and electronics. I have also 
spent the last 12 years attending 
classes part time, working toward a 
BSEE degree, while working a full- 
time position. 

I take exception to several points 
Cory Hamasaki stated as fact, but 
which my extensive experience has 
shown to be false. 

The statement about testing out 
of lower-level courses for credit is 
misleading. To test out of a class, a 
student must take the equivalent of 
the final exam for that particular 
class. Due to the theoretical ap- 
proach of engineering schools, this 
test will invariably test specific 
mathematical analysis approaches 
to electrical circuits. Only diligent 
and lengthy individual study, or tak- 
ing the class, will provide this spe- 
cific information. Testing out of 
classes is not an option. 

The statement about credit for 
work experience is totally misleading 
and false if the school is accredited by 
ABET. ABET specifically does not al- 
low credit for work experience, but 
only for transfer credit from approved 
programs. Independent study is al- 
lowed for three or four credit hours at 
most engineering schools, but so far 
my inquiries have received the re- 
sponse that previous work would not 
apply. 

Also, almost no credit I earned to- 
wards my Associate degree in elec- 
trical engineering technology was 
transferred towards my Electrical 
Engineering degree. ABET has 
ruled that technology and engineer- 
ing shall never be intermixed. 
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The statement that a school would 


tailor a program if you work with 


them is ridiculous. I know of no 
school that would waive their spe- 
cific graduation requirements. Cer- 
tainly at the schools I have attended, 
the Engineering programs clearly 
define and specify which classes one 
must take to graduate. There are 
technical electives that one has the 
leeway to select to pursue a field of 
specialization, but these are often 
the most demandir.g and difficult 
classes in the program. 

The statement about the professor 
having real expertise made me laugh. 
In the last few years, I have learned 
how not to correct my professors. I 
realized that this was not helping me 
get my degree. 

In my applied design classes, I now 
let the professors state whatever 
false, out of date, and misleading infor- 
mation they want to, and I readily 
regurgitate this false information on 
homework assignments, and on tests, 
so that I get the correct grade. My 
experience has been that the only 
time I have not had greater knowl- 
edge of the material than the profes- 
sors has been in the case of my theo- 
retical classes. 

The statement about your em- 
ployer paying for tuition and allow- 
ing time off from work also is mis- 
leading. It is true that my current 
employer allows me time off from 
work so that I may attend classes. 
They also require me to make up all 
the time I take off to attend class. 
Previously, when I worked for a ma- 
jor computer company in a research 
laboratory, they allowed me time off 
to attend classes, and paid for my 
test books and tuition. Sounds great, 
but the reality has been, and contin- 
ues to be, that I was resented by my 
management for taking advantage 
of this perk. 

Certainly, the company’s needs 
have always been expected to come 
first, regardless of exam or school pro- 
ject assignments. I remember while I 
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was working there during the semes- 
ter I took chemistry and differential 
equations, I was expected to finish a 
project at work on schedule. This en- 
tailed my being out of state frequently 
during the semester, and often being 
expected to work 60-hour weeks. Yes, 
I completed my project on schedule, 
but my grades certainly reflected the 
time I was allowed to pursue my 
school work. 

With all this griping, you may won- 
der why I continue to pursue this 
degree. It is because I am tired of 
having to prove the hard way that I 
know what I am doing. I am tired of 
having people automatically close 
the door in my face because I do not 
have a degree. Currently, I am the 
Laboratory Manager for a small 
computer research company, but I 
am only begrudgingly allowed to 
perform design tasks, as I am not an 
engineer. 

Recently, I have had design consult- 
ing opportunities that I learned more 
from while performing my job than I 
have learned from all my classes. But 
I will persevere, so that hopefully 
sometime soon I too can put BSEE 
after my name. 

Thanks, Bob, for writing such an 
insightful column. It’s always refresh- 
ing to read something so firmly 
grounded in reality 
WILLIAM C. SCHNEIDER 
Blacksburg, Va. 

I figured that it would turn out like 
this. Good luck on your degree work— 
and on your REAL education.—RAP 


Hi Robert: 

I was reading your column on 
“Technical Reading Stuff’ in the 
March 7 issue, and much to my sur- 
prise I noticed that you had a ques- 
tion about books on printed circuit 
design. There are currently two 
books covering this subject that I 
can recommend highly to those who 
would like to do some real art and 
get away from the mechanical hum- 
drum of CAD design software. 
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Why force your family and 
friends to fib? Give them gifts 
they'll truly appreciate. Because 
U.S. Savings Bonds grow in value, 
they're gifts to be remembered for 
years to come. 

Just visit your bank, and when 
you buy the Bond, ask for a U.S. 
Savings Bond gift certificate. And 
keep your family and friends honest. 


inAmerica CA J, BONDS 


A public service of this magazine 
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Both of these books were published 


by Bishop Graphics, which is now 
owned by Chartpack Co. I do believe 
they are still available, however. The 
books are titled Analog Printed Cir- 
cuit Design and Drafting and Digital 
Printed Circuit Design and Drafting. 
Both are by Darryl Lindsey and 
should be available from Chartpack 
for about $60.00 apiece. A beginner’s 
layout kit used to be available from 
Bishop for both texts, but I don’t know 
if that’s still the case. 

Any person that reads these books 
will find they are well written, al- 
though details on why things are done 
thus and such are sometimes scant. 
These books are oriented toward the 
artistic as well as the practical user 
with 3-color plates illustrating the art 
masters, and exercises to boot. As a 
professional “layout/designer” type I 
would recommend these books for 
anyone whois at an entry or advanced 
level. 

The one piece of advice I can give to 
anyone who wishes to pursue board 
design is know how to draft by hand 
(as well as by computer) first. To 
achieve elegant as well as functional 
layouts that are logical, one must be a 
lot of artist, with very little engi- 
neer/designer. 

It takes a God-given talent to re- 
ally excel in laying out boards that 
are superior to PC-generated ob- 
jects, but anyone can benefit from 
the knowledge contained in these 


| volumes. 


ALAN C. BOYLE 
Bakersfield, Calif. 

For some aspects of layout 
(grounds, noise, crosstalk, interfer- 
ence), the engineer’s insights are 
still quite important. We found 
where to order those two books, and 
also a book on Surface Mount Tech- 
nology ($72.40). Call Fine Line 
Photo at (800) 560-8400. I’m buying 
all three books.—RAP 


All for now. /Comments invited! 
RAP / Robert A. Pease / Engineer 


Address: 

Mail Stop D2597A 

National Semiconductor 
P.O. Box 58090 

Santa Clara, CA 95052-8090 
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* 100s of Engineering Jobs listed each issue. 


* Current openings are mailed bi-weekly. 
To subscribe send a check for $29.95 for 12 issues 


to: Employment National, Dept. ED041894 
27616 43rd Place S, Auburn, WA 98001 





DESIGN/DEVEL. ENGRS./MGRS. 
$30,000-$70,000+ 

30+ yrs. in placing Electrical/Electronic Engrs. 
Nationwide client list and 200 associate office 
resources. All fees Co. paid. Contact Gordon Hassell 
with resume/salary/location data.G.E. HASSELL 
ASSOCIATES, 913 MAIN PLACE, P.O. BOX 471, NILES, 
OH 44446. (216) 652-5871 
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toys for the kids. Roll up the barbed wire. Stop lugging 


that safe around. Because with our | rand new ine 
of PCMCIA Type | Secure Data Cards, no one 
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feature separate levels of microproces 







SOr- 
controlled security for read and write. . 


A user-programmable Pseudo Random Sequence 





Generator ensures each password is unique. 


Flash Secure Data Cards are available with either 
5V or 12V write/erase. SRAM Secure Data Cards with 
built-in battery hold data up to three years. Each card 
has four separate usage counters that work like postage 


meters, so you can limit the number of reads and writes. 


SMART Secure Data Cards—the smart way to protect 


As with all SMART PCMCIA Cards, power consump- 


tion is ultra-low. Reliability is assured, because we use 


your data. Exclusively from SMART Modular Technologies. 


only the highest quality components and we double test We do custom and OEM cards too. Just ask. _ 





each card. ___ And get rid of those hand grenades. Carefully. 
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BILL GURNEY, NATIONAL SEMICONDUCTOR CORP. 


™ he PC industry seems to be gradually 
‘_ embracing the PCMCIA standard as 
' the expansion option for the future. 
With its compact form factor and rug- 
gedness, PCMCIA lets users add func- 
tionality without removing the sys- 
tems’ covers. One area of specific inter- 
_ mm est is to offer multiple functions on a 
a dered. Because the emphasis for PCMCIA rests 
mainly on portable systems, multifunction cards let de- 
signers reduce the number of slots that are required in 
the system. 

Multiple functionality has its challenges, though. A 
proposal that’s currently on the drawing board of the 
PCMCIA committee’s Multifunction working group 
should address these issues, especially those present in 
80X86-based systems. One particularly sticky issue in- 
volves the sharing of an interrupt signal (IREQ) on the 
PCMCIA I/O interface. fear 

Sharing the IREQ line can cause problems 
when more than one client device driver at- 
tempts to use the line. The system first must 
identify which function actually requires ser- 
vice, then determine how to call the correct 
interrupt service routine (ISR) to handle the 
interrupt. Because many ISA-based PCs 
don’t define a protocol for interrupt sharing, | 
the client device drivers simply “steal” the — 
interrupt vector. This action of not keeping 
the vector that’s being replaced could cause | 





the total loss of a valid pointer for an already existing oli. | 


ent. A possible solution is to supply a monolithic client de- 
vice driver to determine the interrupting source and ser- 
vice the interrupt. But this approach is undesirable if 
only one function is operational. Designers must decide 
whether or not memory should be sacrificed for a multi- 
function driver. 

If approved as written, the proposal from the working 
group will specify changes to both the card’s hardware 
and the host system’s software so that independent cli- 
ent device drivers can share the multifunction card. To 
address the issue of concurrent function operation, and 
ultimately concurrent interrupt generation, the card 
must implement a mechanism that allows two or more 
functions to interrupt concurrently and have both inter- 
rupts recognized by the system. On the system side, mod- 
ifications to Card Services will address the processing of 
the received interrupt. 














The interrupt sharing requires a unique hardware so- 
lution to effectively queue up interrupts from the card’s 
active functions. Due to the positive-edge requirement of 
the programmable interrupt controller (PIC), the card- 
interface IC will need to perform the appropriate se- 
quence of interrupt generation. To achieve this, two bits 
each will reside within the Configuration Status Regis- 
ter (CSR), IntrReset, and Intr. When IntrReset is reset to 
0, the Intr flag represents a function-specific interrupt 
and is cleared by the function, not by the host. When it’s 
set to 1, the function requires positive acknowledgement 
that the interrupt event was completely processed by the 
host. The acknowledgement is given by the host reset- 
ting the Intr flag. 

If any function on the card then requires service, an- 
other interrupt must be generated. Because the card 
must signal an interrupt condition whenever any func- 
tion requires service, the Intr bit should be aliased for all 
functions that reset the IntrReset bit to 0. 

In addition to the hardware changes, alter- 
ations to the software are required, particu- 
larly to the Card Services. The biggest 
changes include an interrupt redirector and 
modifications to the parameters passed to the 
Card Services function calls. The redirector is 
required because the end-of-interrupt (EOI) 
processing on the PIC must only be per- 
formed once. The outlined method states that 
Card Services receives the interrupt notifica- 
tion and routes the dispatch to the handlers. 


“When the routine is complete, Card Services performs 


the EOI processing, resets Intr in the CSR, and returns 
from interrupt processing. 

Interrupt handlers for multiple-function PC cards are 
required to register with Card Services using an extend- 
ed version of function RequestIRQ. The argument pack- 
et needs one extra 4-byte field that targets the handler’s 
entry point. Complications can arise when using a gener- 
ic enabler that’s enabling the card for a non-PCMCIA- 
aware client. In this case, the generic enabler must regis- 
ter a redirection routine that transfers control to the ap- 
propriate handler by simulating the hardware event. Be- 
cause many legacy handlers will perform EOI 
processing, a new flag in the Attribute field indicates 
that the interrupt routine (and not the Card Services) will 
perform the EOI processing. However, only one of these 
handlers will be allowed, with the other being PCMCIA- 
aware. 
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CMCIA-card designs em- 
phasize standards compli- 
ance, yet implementation 
variations and expected stan- 
dard revisions are causing tur- 
moil within the industry. On top 
of that, market uncertainty and 
competition place a premium 
upon flexibility, product differ- 
entiation, and rapid time-to- 
market. In this unsettled envi- 
ronment, in-system reprogram- 
mability can be a valuable tool. 
Because the PCMCIA mar- 
ketplace is growing rapidly, es- 
sential product features may 
spring up during the design cy- 
cle, thus necessitating design 
changes. But tight design sched- 
ules mean that changes must be 
executed quickly without im- 
pacting board layout. If an ex- 
tender card or other debug vehi- 
cle with reprogrammable logic 
is used, changes can be made 
and monitored while the card is 
in-system, allowing immediate 
verification of the design 
change. 
PCMCIA I/O cards often use 
a combination of chip sets, glue 
logic, and memory to accom- 
plish their function. In many 
cases, the glue-logic portion of 
the design is implemented using 
programmable logic, such as 
field programmable gate arrays 
(FPGAs).! PCMCIA functions 
that can be incorporated into an 
FPGA include I/O addressing 
control, Card Information 
Structure (CIS) control, config- 
uration registers and controls, 
reset, power down, interrupt 
control, and Wait generation. 
Depending on the FPGA’s size, 
other application-specific logic 
also can be included into the 
chip. 
The CIS describes the card’s 
capabilities and specifications, 





1. When employed in 
a PCMCIA-based fax- 
modem, the FPGA 
contains virtually all 
of the PCMCIA inter- 
face control logic. It 
also holds the glue 
logic required to tie 
together the fax mo- 
dem IC, the microcon- 
troller, the ROM and 
RAM, and the UART. 


AND 


and offers a standard method for 
the host system to determine 
card-specific information. All 
cards that are compatible with 
the PCMCIA 2.0 standard must 
have at least one card-configura- 
tion register to control the card’s 
configurable characteristics. All 
of these are read-write registers, 
one byte in size. 

Virtually all of the PCMCIA 
interface control logic imple- 
mented in a data-fax modem, for 
example, is contained in the 
FPGA, plus the glue logic to tie 
together the fax-modem IC, the 
microcontroller, the RAM and 
ROM, and the UART (Fig. 1).’ 
The functions could be handled 
by other forms of digital logic, 
such as gate arrays. However, 
the in-system reprogrammabi- 
lity is particularly useful in the 
PCMCIA setting for several 
reasons: field upgrades of the 
card; mutually-time-exclusive 


FPGA 


Configuration-Option- 
Register Select 


Configuration-Status 
| — Register Select 
| Pin-Replacement 
| Register Select 


| Configuration-Information 


’ Structure Select 


Reprogrammability Eases 
PCMGIA Designs 


BY CLAR K WESTMONT 
Xilinx Inc., 2100 Logic Dr., San Jose, CA 95124, (408) 559-7778. 


FPGAs allow design changes to be 
incorporated more easily. 
BRIAN 


WALL 


functions; accommodation of 
platform differences with the 
same hardware design; and in- 
system design iterations during 
the development cycle. 


here’s a good chance that a 
PCMCIA card shipping 
today will be driven to obsoles- 
cence either by competing prod- 
ucts or by revisions of the 
PCMCIA standard. Card pow- 
er management is one area that’s 
in flux and could change the 
minimum acceptable capabili- 
ties of the card. Reprogramma- 
bility offers a hedge against that 
risk by enabling field upgrades. 
Such upgrades require innova- 
tive use of FPGA reconfigurabi- 
lity. An FPGA can be config- 
ured in various ways. For most 
PCMCIA designs, the FPGA 
configuration file is stored in the 
same EPROM as the CIS. The 
PCMCIA standard requires the 
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Add PCMCIA Memory Card 





Support to Your Next Design 





Memory Card 





PCIACIA Flash 





“SCSI or 
RS-232 
Talicarles 


Open frame 3.5" design 
Supports all SRAM, Flash, OTP and I/O cards 
Supports ATA compatible 1.8" hard disk cards 


Up to 64MB memory cards, 4GB ATA cards 
2 Slots for 2 type I/II or 1 type III cards 
SCSI Interface RS-232 Interface 
1 Mbyte/s 19.2 Kbps max. 
120 mA max. 120 mA max. 





USA - Canada 
GESPAC Inc. 

5OW. Hoover Ave. 
Mesa, AZ 85210 USA 
Tel. (800) 443-7722 
Fax. (602) 962-5750 


On the leading edge of PCMCIA. 


PCMCIA Memory Cards are hot! If PCMCIA support 
is part of your next product design's specifications, 
consider the MCDISK family of open frame Memory 
Card reader/writers from MPL. Using the same form 
factor as any 3.5" disk drive, the MCDISK lets you 
use any SRAM, OTP, flash and I/O card up to 64 
Mbytes in your system. You can even use the new 
type Ill cards such as the ATA compatible 1.8" hard 
disk cards. 


The MCDISKs connect to any microcontroller, mi- 
crocomputer board or system through a unique 
choice of SCSI or RS-232 interfaces. The drives are 
manufactured using low power CMOS technology 
and are ideally suited for use in custom machinery, 
portable instrumentation and field/automotive data 
logging applications. 


So don't wait. The time to use Memory Cards in your 
design is now and the way to do it is with the 
MCDISK family of reader writers. Call our specialists 
today for more information. 





Desktop version for Mac and UNIX Workstations also available 


Europe - Asia 
Tafernstrasse 20 
5405 Dattwil 
Switzerland 

Tel. (41-56) 83 30 80 
Fax. (41-56) 83 30 20 


Circle 177 For U.S. Response 
Circle 187 For European Response 
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Xilinx 
FPGA 


FPGA 
configuration 
signal 


CIS to reside at address OOh, so 
the FPGA configuration must 
reside above this memory block. 

Because the FPGA configu- 
ration memory can be stored at 
virtually any address except that 
occupied by the CIS, it’s able to 
be stored in flash memory on the 
card. This block of flash memo- 
ry would be accessed by the host 
system only when the FPGA 
configuration is subject to 
change. Modifications to the 
FPGA configuration memory 
don’t impact the FPGA’s opera- 
tion until a reconfiguration cy- 
cle is triggered. Thus, a card can 
receive new configuration infor- 
mation, but continue operation 
in the old configuration until the 
user is ready to initiate the up- 
graded program. 

By employing the FPGA in 
master parallel mode, where 
M2:M1:MO = 1:1:0, a byte-wide 
flash memory can store both the 
CIS and FPGA configuration 
(Fig. 2). The top of the memory 
block (FFFFh) is used for the 
FPGA configuration and ac- 
cessed downward from that 
point. 

The FPGA’s LDC (FPGA 
configuration signal) pin acts as 
the chip and output enable of the 
flash device. To update the con- 


























FPGA 
configuration 

















figuration in the flash, the data 
bus passes the appropriate com- 
mand to the FPGA; the write 
strobe, chip select, and output 
enable are turned on to the flash; 
and then new data is passed 
across the data bus to the ad- 
dresses supplied by the address 
bus. The CIS also can be updat- 
ed in a similar fashion. Program- 
ming details for the flash memo- 
ry are found in the manufactur- 
er’s specification. 

Upon card reset, the FPGA 
loads in the new configuration 
data and immediately begins 
performing the new program. 
The FPGA automatically sup- 
plies all addressing mechanisms 
required for configuration load- 
ing. Upgraded features, new 
host-interface support, bug 
fixes, patches, or other changes 
can be added this way as well. 


he capability to support 
field upgrades also can be 
included in the card software 
that’s resident on the host sys- 
tem. Upgrades could be distrib- 
uted using floppy disks, which 
allows users to handle the up- 
grades themselves. 
Upgrades offer evolutionary 
improvements that let custom- 
ers protect their investment and 


2. This chip, which 
employs a Xilinx 
FPGA, resides in mas- 
ter parallel mode. A 
byte-wide flash memo- 
ry stores both the CIS 
and FPGA configura- 
tion. The top of the 
memory block (FFFFh) 
holds the FPGA con- 
figuration. The FPGA’s 
LDC pin acts as the 
chip and output en- 
able for the flash 
memory. 


allow the company to keep its in- 
stalled base intact. Upgrade ca- 
pability is a prime selling point, 
mitigating customers’ fear of 
product obsolescence. This ca- 
pability also improves the shelf 
life of product inventory, as 
product revisions can be retro- 
fitted to existing stock. 

Unlike adding evolutionary 
improvements to the card, an- 
other approach, called mutual- 
ly-time-exclusive (MTE) opera- 
tion, enables the card to undergo 
wholesale personality trans- 
plants. MTE functions can be 
swapped into and out of the 
FPGA as needed.’ For example, 
a fax card needs to send or re- 


ceive faxes, but never both si-| 
multaneously. As a result, an 


FPGA within a fax card could 
be configured to perform one set 
of functions when sending a fax 
and another set when receiving. 

Another example of MTE is 
to initialize the card with the 
IEEE-1149.1 Boundary Scan 
Test Logic Standard to confirm 
card integrity, and then reload 
the FPGA with the logic re- 
quired for normal system opera- 
tion.* Although some FPGAs 
are built with boundary-scan 
registers that meet the standard 
(like the Xilinx XC4000 family, 
for example), it’s possible to em- 
ulate the external test mode, 
EXTEST, in a reconfigurable 
device. Four pins must be dedi- 
cated to the Test Access Port 
(TAP): TDI, TDO, TMS, and 
TCK. The FPGA can then cre- 
ate the instruction, bypass, and 
test-data registers; the TDO 
buffer; the TAP state machine; 
and other miscellaneous logic. 
This logic-efficient approach 
uses logic resources for test, then 
again for normal card operation. 


nother use of reconfigura- 

bility allows the card to 
adapt to the host system’s nu- 
ances. This is particularly valu- 
able given the various imple- 
mentations of the PCMCIA 
standard. Because there’s nei- 
ther established compatibility 
testing nor certification for 
PCMCIA cards, it appears that 
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Ml REPROGRAMMABILITY FOR PCMCIA 


the standard is as much plat- 
form-specific as it is platform- 
independent.° 

It’s beneficial to point out 
some of the possible reasons for 
differences in the PCMCIA in- 
terface implementation. For in- 
stance, the Motorola/Intel di- 
chotomy of big-endian versus 
small-endian (in small-endian, 
the byte address of a word or 
double word is the address of the 
least-significant byte) is an obvi- 
ous cause of problems. Data and 
address exchanges are critically 
dependent upon which assump- 
tion is employed. However, dif- 
ferences even exist among plat- 
forms based on 80X86 micro- 
processors. For 8-bit transfers 
across a 16-bit bus, the data 
might be on the high or low byte. 
Host PCMCIA controllers also 
can vary in the interrupts that 
are supplied to the card. More- 
over, the WAIT generation may 
differ. 

Variations also occur in how 
Card or Socket Services are im- 
plemented. In some cases, the 
supporting card software need 
only supply client information. 
In other cases, card software 
needs to define resource man- 
agement, right down to the 
BIOS level. 

The most straightforward ap- 
proach to dealing with host dif- 
ferences is to bundle the known 
configurations (on a floppy disk) 
with the card. When the user is 
ready to apply the card in a sys- 
tem, the host system can be se- 
lected from a list of supported 
platforms. The enabler software 
is then able to handle host-side 
adaptation, while a custom 
FPGA configuration can be 
downloaded to the card to opti- 
mize the fit between the card and 
the host. As new host configura- 
tions become known, they can 
be added to the floppy disk or 
made available using a bulletin 
board system. A more sophisti- 
cated approach would be for the 
card-enabler software to query 
and detect system-specific infor- 
mation. 

Platform independence also 
can be incorporated into the 





FPGA during the development 
cycle. When Socket Communi- 
cations Inc. was developing its 
PCMCIA Ethernet LAN adapt- 
er, the company distributed pro- 
totypes of the card to leading PC 
BIOS makers who play a critical 
role in implementing PCMCIA 
system software.° Reprogram- 
mability allowed the company 
to make same-day, in-system de- 
sign corrections in response to 
the BIOS vendors’ feedback. 


Thanks to Mark Bowlby for 
his help with this article. 
1. Imdad-Haque, F., and 
Bowlby, M., “PCMCIA Card 
Design: A Designer’s Perspec- 
tive,” IC Card Systems and De- 
sign, September/October 1993. 
2. Bowlby, M., and Mower, D., 
‘““How FPGAs Can Help Over- 
come PC Card Design Hur- 
dles,”” Memory Card System and 
Design, November/December 
1992. 
3. Fawcett, B., “Taking Advan- 
tage of Reconfigurable Logic,”’ 
Wescon/IDEA Proceedings, 
1993. 
4. New, B., 1993 Xilinx Pro- 
grammable Logic Data Book, 
pp. 8-136 to 8-142. 
5. Technologic Partners, “Card 
Sharks,’ Computer Letter, Oct. 
25; $993: 
6. Gifford, M., “Trying To Put 
A Bushel In A Peck; Designing 
Functionality Into A PCMCIA 
Credit Card Product,” Third 
Annual PLD Design Confer- 
ence Proceedings, 1993. 


Clark Westmont, an FPGA 
product manager at Xilinx, holds 
a BSEE from the University of 
California at San Diego, and an 
MBA degree from the University 
of California at Berkeley. 

Brian Wall, a field applica- 
tions engineer for Xilinx, re- 
ceived a BSEE from Boston Uni- 
versity. 
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Announcing a hotline 
with embe 





CPU-2CE-80 


performance migration 


Having trouble finding 
the right SPARC* board for 
your embedded applica- 
tion? Maybe it’s time you 
got professional help. 

FORCE COMPUTERS 
is here for you. 

One call and you'll be 
in touch with the broadest 


CPU-3CE 
lowest cost SPARC CPU 


line of embedded SPARC 
from any company, any- 


where. In fact, we have 


everything from single board 

computers to 20-slot sys- 

tems. All ready and waiting 

in quantities vast enough 

to satisfy any appetite. 
FORCE has the experi- 


CPU-10 


high performance, rugged form fc 


ence to please even the 
most demanding client 
We give you fully valida 
hardware and software 
compatibility. Allowing ' 
to run Solaris’ and soph 
ticated real-time operat 
systems like VxWorks” 
without a hitch. 


© 1993, FORCE COMPUTERS Inc., 2001 Logic Drive, San Jose, CA 95124-3456. Prof.-Messerschmitt-Str. 1,W-8014 Neubiberg/Miinchen. All brands or products are trademarks of their respective hold 





led SPARC. 





CPU-10/9U 


lemory intensive multi-processing 


And every one of our 
ARC products delivers 

| compatibility with Sun 
ARCstations: Giving you 
mooth, seamless design 
th from development 
implementation. 

To make sure you're 
‘ting the best that money 





teraforce/3CE 
10-20 slot industrial system 


can buy, all FORCE products 
are designed and manu- 
factured to the highest 
standards in the business 
and backed by unparalleled 
technical support. 

So if you're dependent 
on embedded SPARC, call 
the best in the business. 
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or engineers obsessed 


microforce/3CE 
industrial system 


We'll meet your every desire 
(or at least your need for 
embedded SPARC). It could 
be the most satisfying toll- 
free call you'll ever make. 
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Get In-System Programmability! 


ispGDS™ programmable Generic Digital 
Switches. So you can 
use ISP devices 
across your board 
for any logic 
function. To 
make the devel- 
opment of your next 
design easy, we're 
offering a complete 
ISP development kit for 
only $99. All the design software, hardware 
and device samples you need to complete your first 
ISP design, quickly and easily. 














If youre still designing with 
conventional PLDs and FPGAs, you're 
using Stone Age technology. Move 
up to a superior logic—In-System 
Programmability (ISP™) from Lattice. 


With ISP system design is a breeze. 
ISP lets you program and modity 
logic after the devices are 
soldered to your p.c. board— 
dramatically reducing your 
product development time. You can 
design one board for multiple applications, or 
even reconfigure your product in the field after 
its been shipped. And ISP lets you program 
devices without a dedicated programmer, simplifying your Go ahead, get rid of the caveman 


samp and ee bent device leads caused by logic. For information on how to move Latti ce 
UGH Pee ee up to ISP and obtain an ispStarter™ Kit, 
Lattice offers a complete family of ISP devices, trom call 1-800-327-8425 today and ask for 

ispLSI™ High-Density PLDs, to the ispGAL22V 10 and information packet 318. The leader in E2CMOS® PLDs 


E2CMOS and ispGAL are registered trademarks of Lattice Semiconductor Corp. ISP, ispGDS, ispLS! and ispStarter are trademarks of Lattice Semiconductor Corp. 
All brand or product names are trademarks or registered trademarks of their respective holders. 


Corporate Headquarters: Tel: (503) 681-0118, Fax: (503) 681-3037 ¢ France: Tel: (33) 1 41 14 83 00, Fax: (33) 1 41 14 83 01 * Germany: Tel: (49) 8165-9516-0, Fax: (49) 8165-9516-33 
* Hong Kong: Tel: (852) 529-0356, Fax: (852) 866-2315 ¢ Japan: Tel: (81) 3-5820-3533, Fax: (81) 3-5820-3531 * United Kingdom: Tel: (44) 753-830-842, Fax: (44) 753-833-457 
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A licensed DSP core, developed by the DSP Group, Santa Clara, 
Calif., will soon find homes in PC audio cards and other multimedia acces- 
sories. Integrated Circuit Systems Inc., Valley Forge, Pa., has licensed 
the Pine DSP core technology and the accompanying TrueSpeech voice- 
compression technology from the DSP Group. It plans to quickly bring to 
market low-cost multimedia audio building blocks that can use human 
speech to drive applications, such as voice annotation of E-mail messages. 
The TrueSpeech technology has been selected by Microsoft as the voice- 
compression technology for Windows-based personal computers. Other 
companies—Compaq Computer, Silicon Systems, and most recently, Mo- 
torola—also have licensed the scheme for other audio applications. Motor- 
ola, for example, plans to include the compression scheme as part of its PC 
Media product line, which it unveiled last month at Microsoft's Windows 
Hardware Developer’s Conference. With TrueSpeech, captured speech 
files can be compressed with no noticeable degradation, minimizing the 
amount of memory needed for stored audio and the amount of data that 
must be transferred over E-mail networks. For instance, one minute of 
speech can be compressed to just 60 kbytes. Competitive compression 
schemes can’t squeeze down the file sizes as much without significantly 
degrading the sound quality. Contact ICS at (215) 630-5300 and the DSP 
Group at (408) 986-4300. 

Software support is mounting for the Macintosh PowerPC plat- 
forms recently unveiled by Apple Computer, Cupertino, Calif. At the sys- 
tem introduction, over a dozen companies disclosed their software plans to 
offer native versions of their applications on the PowerPC RISC proces- 
sor. Aladdin Systems, Watsonville, Calif., unveiled archiving, compres- 
sion, and installer products, while many development-tool suppliers rein- 
forced their commitments. Some of the other companies include Absoft, 
which offers MacFortran I], a C/C++ compiler, a multilanguage debug- 
ger, and the Cray/Absoft Fortran 90 compiler; Bowers Development, 
which has the interface builder and code generator; Echo Logic and its 
binary software translation package; Language Systems, which offers 
Fortran and Pascal compilers; and Metroworks, a supplier of integrated 
development environments and PowerPlant, an object-oriented applica- 
tion framework. Other software will come from Adobe Systems, ACIUS, 
Aldus, Claris, Denebe Software, Frame Technology, Insignia Solutions, 
Microsoft, Quark, Specular International, and WordPerfect. In addition, 
Ashlar, Sunnyvale, Calif., will offer free PowerPC upgrades of its Vellum 
2D and 3D design and drafting software packages. Contact Apple Com- 
puter at (408) 996-1010. 
| The PCI bus is quickly gaining momentum as the local bus of choice, 
prompting motherboard designers to search out higher-performance chip 
sets to match with their 486-based microprocessors. With Intel’s release of 
the 82420ZX and 82420EX PClsets, they may not need to look any further. 
The second-generation chip sets supply a complete top-to-bottom solution, 
and can even handle the recently announced 486DX4 processor. The 
82420EX, targeted at entry-level systems, consists of a PCI system con- 
troller (PSC) and an ISA bridge (IB). The chip set integrates a DRAM con- 
troller and a Level 2 write-back and write-through cache-memory control- 
ler. The 82420ZX PClIset consists of three chips: a cache DRAM controller 
(CDC), a data-path unit (DPU), and a system I/O (SIO) chip. The CDC, 
which includes an interleaved DRAM mode, bridges the CPU to the PCI 
bus. The DPU features four-level CPU-to-DRAM and CPU-to-PCI write 
buffers as well as a two-level PCI-to-DRAM write buffer. The SIO forms 
the bridge between the PCI and standard I/O buses. Samples of the both 
PClsets are available now. In 10,000-unit quantities, the 82420EX sells for 
$25.20 and the 82420ZX costs $38.50. For more information, call Intel at 
(800) 548-4725. 
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VW MEMORY BOARD HOLDS 
UP TO 256 MBYTES 
Application programs won’t run out 
of memory with the FT200-Memory, 
a 256-Mbyte expansion board. To 
reach the 256-Mbyte level, two 128- 
Mbyte daughterboards are attached 
to a baseboard. The memory boards 
contain 60-ns DRAM, using 16-Mbit 
ICs. The baseboard houses an 1860 


Me os 






processor to manage the memory. 
When installed ina VME system, the 
memory is accessible from the VME 
host as if it were a VME-slave memo- 
ry system. In an ISA-based comput- 
er, the subsystem is accessible 
through PC I/O space transfers. 
Pricing for a 32-Mbyte configuration 
starts at $5200. 

Alacron Inc. 

71 Spitbrook Rd., Suite 204 
Nashua, NH 03060 

(603) 891-2750 

> CIRCLE 601 


W HIGH-RES BOARDS OFFER 
1.6-MILLION 2D VECTORS/S 

Compatible with previous members 
of the GX family, the TGX200 and 
TGX400 graphics-accelerator boards 
are designed with resolutions up to 
1920 by 1080 pixels. Graphics perfor- 
mance of up to 1.6-million 2D and 
440,000 3D vectors/s are attainable, 
making the boards suitable for imag- 
ing and animation applications. The 
difference between the two boards 
lies in the amount of on-board memo- 
ry—the TGX200 comes with 2 
Mbytes, while the TGX400 offers 4 
Mbytes. Features include an 8-bit 
color frame buffer that displays 256 
simultaneous colors from a palette 
of 16.7 million. Available now, the 
TGX200 costs $3100 and the TGX400 
costs $3400. 

Aries Research Inc. 

46791 Fremont Blvd. 

Fremont, CA 94588 

(510) 659-1544 

> CIRCLE 602 


ELECTRONIC DESIGN # COMPUTER SYSTEMS SPECIAL EDITORIAL FEATURE ® APRIL 18, 1994 





SYSTEM DESIGN PRODUCTS 


W PC/AT BOARDS FIT 
HALF-SIZE FORM FACTOR 
Two half-size PC/AT single-board 
computers, the VIPer800 and VI- 
Per801, can be configured with 16 
Mbytes of DRAM, 1 Mbyte of boota- 
ble flash EPROM, and 1 Mbyte of 
static RAM. The 4.8-by-7.1-in. boards 
are built with local-bus Super VGA 
support on-board to drive CRTs (VI- 


Per800) or flat-panel displays (VI- 
Per801). Configuration options in- 
clude an Intel 386SX or a Cyrix 
A86SLC microprocessor. Other stan- 
dard functions include keyboard and 
floppy-disk controllers, IDE and 
SCSI support, and a PC/104 expan- 
sion header for customization. A 
bundled software utility, VIP-UP, 
lets users customize the boards’ 


Z-Bend Lead Style SMDs Available Now! 


The Demand is High. The Supply is Low. The Solution is 


Everlight. 


ie 


i mponent, dronbe’ can have it tod 
ff From: stock. From Everlight. *; 


Three popular colors at aggressive 
For use in keyboards, automatic vending machines, 


prices 


_ 


= 


security systems, home appliances or 


= 
= 


telecommunications 


= 
= 
pat 


Axial, gull wing and yoke 


lead SI AVALeS also available on ie elemsl ale reel. 
For more about these ale other high- performance 
opto products, call oF write: ‘ 


EVERLIGHT 


= 


pies 


8 


Olean) 100,000 or more delivered within four weeks. 
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firmware. The VIPer800 starts at 
$945, while the VIPer801 sells for 
$1045. 

Teknor Microsystems Inc. 

P.O. Box 455 

Sainte-Therese, Quebec 

Canada J7E 4J8 

(514) 437-5682 

> CIRCLE 603 


‘Vv RECONFIGURABLE CARD 
OFFERS 100,000 GATES 

The RIPP 10 is a PC-compatible ISA- 
bus board that supports up to 
100,000 gates of reconfigurable log- 
ic. The board consists of a 4000-gate 
EPF8452 and an EP380 for bus-inter- 
face and control logic, eight 232-pin 
PGA sockets, and four 86-pin DIP 
sockets that can hold up to 2 Mbytes 
of SRAM. Each PGA socket can con- 
tain a 12,000-gate EPF81188 device. 








Designers are able to take advan- 
tage of the RIPP 10 by creating logic 
designs for each EPF81188, using 
Altera’s Max+Plus II development 
software. Because the entire board 
is designed with reconfigurable 
SRAM-based devices, users can 
store several designs and dynamical- 
ly reconfigure the board, based on 
the desired application. Available 
now, the RIPP 10 sells for $995. The 
development software starts at 
$1495. 

Altera Corp. 

2610 Orchard Pkwy. 

San Jose, CA 95134 

(408) 894-7000 

> CIRCLE 604 


The Logical Choice for Multiprocessor Power- 
SuperCard-4XL Architecture 





Million floating point operations 
per second on 6U VME board 


Quad C40 | Quad i860 | CSPI SC-4XL 


Fastest Hardware 


The need for processing power is insatiable 
for real-time multiprocessing solutions in 
defense, industrial, and medical applications. 
Greater resolution, faster I/O, larger data 
sets, and higher throughput all require signal 
and image processing technology pushed to 
the limit. 


The SuperCard-4XL fulfills these needs — 
it's fast, compact, and very reliable! In fact, 
CSPI is the only vendor today offering up to 
640 MFLOPS in a single 6U VME slot. 


Our method is simple — group eight 
processors in pairs to create four processing 
elements on board. Hand coded library 
functions offer transparent access to this 
pipelined parallelism. 


Best Value 

With a list price of $47/MFLOP, we make 
no compromises to provide the maximum 
density of floating point power at the lowest 
price. And, with over 3,000 SuperCards 
operating in the field, reliability is assured. 





Industry Standard 


CSPI brings technology from experts to your 
program team. Our partners range from 
industry recognized leaders to distinguished 
younger companies. Select CSPI's open 
software solutions for real time multitasking/ 
multiprocessing C and Ada development, 
plus graphical programming capabilities and 
a new parallelizing interface. 


CSPI's commitment to hardware standards is 

designed into the SuperCard Family. 

¢ VSB connectivity is maintained on board 
for compatibility with third party products 


¢ VME64 is included for maximum band- 
width on the system bus 


¢ National Semiconductor's QuickRing 
technology is selected for scalable high- 
speed board-to-board interconnect 


MIL-spec 
Our MIL-spec partner, Hughes Aircraft 


Company has developed a SuperCard XL 
model for MIL-spec environments. 
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Capture the Power 
Call Susan Snell Solomon at 
1-800-325-3110 and we'll demonstrate how 
SuperCard power can 
be harnessed by your 
application. A copy of 
our white paper 
Scalable Interboard I/O 
for Multiprocessing 
DSP Applications is 
yours for the asking. 


CSPI 


Innovations in Embedded High-Performance Computing 


Scaleable Interboard I/O 
or Multiprocessing 
DSP Applications 


Bc] z 








40 Linnell Circle, Billerica MA 01821 
508-663-7598 Fax: 508-663-0150 

In Europe, CSPI, Paris, France 33-1-43774577 
Fax 33-1-43994508 








No OTHER EMULATOR GIVES YOU 
SUCH AWESOME 040 DEBUGGING 
POWER FOR ONLY $19,950/ 











Our new, fully equipped CodeICE 040 40 MHz emulator protects you from nasty bugs sai high ator prices. 


We've created the perfect 40 MHz debugging machine for Motorola's 68040 
microprocessor. Our new CodeICE 040 was created specifically for this 
processor. To give you all the power you need to pursue bugs relentlessly, from 
design stage through hardware and software integration to production support. 
2@ Real-time debugging at up to 40 MHz 2 Emulates the 040, and EC and LC 





Th CodeICE 
rae 4, first ., _ versions *® New MWX-ICE multiwindowed debugger supports Sun 4 and PC 


our new line of — Windows™ *® Supports the most popular tool chains (MRI, GNU and Intermetrics) 


specialized emulators. 
e@ Runs concurrently with RTOS monitors 


2@ Provides performance analysis ® 1 to 4 Meg overlay * 8K 
or 32K trace 7 New multithread event system detects relational 
events ¢® Fully isolated probe tip helps detect design problems 
2a Diagnostic scope loops * Built-in Ethernet support *® High- 





speed parallel support for PCs * Call today for 


more information. Then get ready to unleash 


an awesome force on 040 bugs. Ne Applied Microsystems Corporation 


For Your Free Information Disk and Poster, call 1- 800- 426-3925. 
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‘Vv FIBRE CHANNEL DISK ARRAY 
HOLDS 30 GBYTES 
The problem of limited storage ca- 
pacity is eliminated by the Sparc- 
Storage Array, a mass-storage sub- 
system that holds up to 80 high-per- 
formance 1.05 Gbyte hard-disk 
drives. RAID levels 0, 1, 0+1, and 5 
are supported. The drives in the ar- 
ray are connected by a 20-Mbyte/s 
fast and wide SCSI-2 link. The con- 
nection between the subsystem and 





the host is made through a Fibre 
Channel link. Sun Microsystems, 
which developed the array, claims 
that this is the first volume imple- 
mentation of Fibre Channel. The 
data-transfer rate of the SparcStor- 
age Array is currently 25 Mbytes/s 
and a 50-Mbyte/s rate is coming 
shortly. In addition, a Fibre Channel 
connection can span up to 2 km. 

The drive controller employed in 
the system is a microSparc micropro- 
cessor. Transfer rates are expedited 
using 4 Mbytes of write cache on the 
controller. In addition, each drive 
contains its own local cache memory. 
A user-friendly software interface 
permits on-line configuration and 
tuning of the subsystem. 

User maintenance is made easy by 
the system’s modularity. The drives, 
fans, controller board, and power 
supply all slide out of the case for re- 
placement or repair. The maximum 
configuration sells for $50,900. With 
about 6 Gbytes of memory, the 
SpareStorage Array subsystem sells 
for under $25,000. 

Sun Microsystems Inc. 

2550 Garcia Ave. 

Mountain View, CA 94043 

(415) 960-1300 

> CIRCLE 605 
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W SCSI HOST ADAPTER 
CONNECTS TO PCI BUS 

Connecting a peripheral to a PC 
through a SCSI interface is one way 
to improve the peripheral’s perfor- 
mance, thanks to the increased band- 
width of the interface. But if the 
SCSI interface is connected to the 
ISA bus, the bandwidth is limited by 


the ISA bus’ maximum speed. Now | 


the bottleneck of the ISA bus can be 
averted by using the AHA-2940 host 
adapter. The host adapter connects 
to the PCI bus, which handles data- 
transfer rates up to 133 Mbytes/s. 
Advanced SCSI features and bus- 
master DMA data transfers are sup- 
ported by the adapter. 

The host-adapter board is based on 
a proprietary RISC-based micropro- 
cessor called the PhaseEngine. The 
10-MIPS processor minimizes the 
time required to process SCSI com- 
mands by automating SCSI phase 
changes and advanced SCSI fea- 
tures. As a result, the host CPU is 
free to perform other tasks, improv- 
ing overall system performance. The 
programmable PhaseEngine also ex- 
ecutes self-contained microcode, 
which is downloaded by the host 
CPU at system initialization. This 
makes it possible to upgrade code 
with ease. In addition, a 64-byte 
scratch memory stores configura- 
tion information established by the 
BIOS-resident SCSISelect configu- 
ration utility. 

The AHA-2940 can connect to 8- or 
16-bit SCSI peripherals. It is compat- 
ible with all popular operating sys- 
tems, SCSI-2 and SCSI-3 fast and 
wide peripherals, and standard appli- 
cation software. As a result, the 
SCSI bandwidth stands at 20 
Mbytes/s for wide 16-bit devices. 
The SCSISelect utility eliminates the 
need to set jumpers or terminators 
while installing the board or adding 
peripherals. All settings are handled 
through software. Two versions of 
the host-adapter board are available: 
a bare board that sells for $195 in 
OEM quantities, or a $349 kit that in- 
cludes the board, installation soft- 
ware for DOS and Windows, cables, 
manuals, and software drivers. 

Adaptec Ine. 
691 S. Milpitas Blvd. 
Milpitas, CA 95035 
(408) 945-8600 

> CIRCLE 606 





The Best 
Embedded System for 
the Worst Conditions 







TO ANY EXTREME. 
Octagon’s Micro PC® line is 


specifically engineered to operate in 
a wide range of temperatures, from 

































—40° to 85° C, fy, 
giving you uncom- MICH EL” 


promised reliability. Our line, 
including I/O cards and card cages 
is perfect for small spaces where 
rugged packaging is critical. 

NEW 5025-486 Micro PC Processor Card 


¢ Wide temperature range — —40° to 85° C 
¢ Small — 4.5 inches x 4.9 inches 

¢ Fast — 80486SLC, 25 MHz, cache memory 
¢ Easy — “Instant DOS 5.0” operation 

¢ Nonvolatile storage — 3 solid-state disks 





¢ Low power consumption — 5V operation 
¢ High reliability — MTBF 110,000 hours 

¢ No fans — CMOS design keeps temperature down 
¢ Rugged — Withstands shock and vibration 

¢ Flexible packaging options 

¢ Other features — EPROM Programmer, 4 MB 
DRAM, COM1 and CON2 serial ports, LPT1 paral- 
lel port, keyboard/speaker ports, calender/clock 
option, watchdog timer, coprocessor socket. 






CERTIFIED FOR QUALITY. 





We're proud to announce that 
Octagon is the first embedded com- 
puter manufacturer in the 
world to achieve ISO 9001 
certification. Our quality 
is reflected in our three 
year warranty. 

To get our Micro PC cata- 
log, fax this ad with your name and 
address to 303-426-8126. Or call 
303-430-1500 to speak directly to 
an applications engineer. 





Q OCTAGON SYSTEMS® 


6510 W. 91st Avenue Westminster, Colorado 80030 
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Vv ISOLATE AND 
EXTEND PCI BUS 

The PCIX32 bus-isolation extender 
makes it possible for 32-bit PCI 
adapter boards to be added or re- 
moved from a PCI system bus with- 
out powering down the system. This 
results in a faster design cycle and 
easier board testing. 

The extender is available in 3.3- 
and 5-V versions. The height of the 
extender is just 2 in. and the isolation 
logic introduces a delay of only 250 
ps. A second version is available, the 
PCIEX4, which is a regular extender 
without the isolation features. The 
PCIEX4 also comes in 8.8- and 5-V 
versions, and measures 1.5 in. in 
height. Both PClI-based extenders 
are currently available. The PCIX32 
bus-isolation extender sells for $355, 
while the PCIEX4 carries is price tag 
of $69. 

Adex Electronics Ine. 

22994 El Toro Rd. 

El Toro, CA 92630 

(714) 768-3211 

> CIRCLE 607 


Power connector for 
stand-alone operation 


80386SX or 
80486SLC CPU 


Cyrix S87 Math 
Co-processor optional 


Up to 16Mbytes of 
On-board memory 


Product names are trademarks or registered trademarks of their respective companies. 
Specifications are subject to change without notice. 


*Power meter V1.3 





ISA/AT BUS fully buffered 
for driving up to 20 siots 


VW SOFTWARE SPEEDS 
UP AUTOCAD 

Version 2 of the TurboDLD soft- 
ware-only AutoCAD accelerator is 
twice as fast as its predecessor. The 
software adds speed to pans, zooms, 
and redraws. It supports AutoCAD 
Release 12 DOS, 3D Studio Release 
3, AutoShade 2.0 w/Render Man, 
and older versions of AutoCAD. Oth- 
er features include pop-up graphical 
icon menus, a zoomable spy-glass, 
pop-up window text, real-time pan- 
ning, and reconfigurable digitizer 
buttons. Different software ver- 
sions are available, ranging from a 
deluxe version to a light version. A 
demo can be downloaded from the 
company’s BBS at (603) 432-5193 (fi- 
lename TURBDEMO.EXE) or from 
Compuserve’s ACAD forum (filen- 
ame TRBDEM.EXE). 

Panacea Ine. 

24 Orchard View Dr. 

Londonderry, NH 03053 

(800) 729-7420 or 

(603) 437-5022 

> CIRCLE 608 





VW SINGLE-BOARD COMPUTER 
HOLDS 68060 CPU 

68060-based computer boards are fi- 
nally starting to flow into the main- 
stream, with announcements al- 
ready coming from Motorola and 
Heurikon. Now Performance Com- 
puter has entered the fray with a 
68060-based high-performance sin- 
gle-board computer, the PT- 
VME161, that supports all standard 
VMEbus data and operating modes, 
including VME64. The board fea- 
tures 4 to 64 Mbytes of DRAM, a fast 
SCSI-2 interface with DMA support, 
and dual asynchronous serial I/O 
ports. System-status lights and con- 
trol functions are on the front panel. 
Optional plug-in daughterboards al- 
low for customization. The PT- 
VME161 single-board computer will 
be available sometime in the second 
half of the year. 

Performance Computer Inc. 

315 Science Pkwy. 

Rochester, NY 14620 

(716) 256-0200 

> CIRCLE 609 


80486SLC INDUSTRIAL SINGLE BOARD COMPUTER 


64K Write Back Cache, 7" x 4.75' 





IDE & Floppy 


Interfaces Two Serial Ports 


* 


2426 


Bi-directional Parallel port 


TME/AT BUS connector 
FLASH/SRAM Solid State drive 
SVGA, Flat Panel display interface, 
MODEM daughter boards 


TME's F486SLC | COMPETITOR 


OTHER 
TME 
PRODUCTS 


Toronto 
MicroElectronics Inc. 
designs and 
manufactures 

a complete line of 
INDUSTRIAL 
SINGLE BOARD 
COMPUTERS 
ISA/EISA 

using 80386SX, 
80386DX 
80486SX/DX, 
Pentium processor, 
intergrated I/O, 
FLASH & SRAM 
for solid state drive, 
CRT, Flat Panel 
display interface 


T-ME Toronto MicroElectronics Inc. 


1815 Meyerside Drive #12, Mississauga, Ont., Canada L5T 1G3 


Tel: (905) 564-4833 « Fax: (905) 564-4768 
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‘Vv LOW-COST FRAME GRABBER 





WORKS IN REAL TIME 
The latest member of the Vision-EZ 
family of low-cost imaging products 
is the DT55-LC. The scientific-quali- 






ty, square-pixel frame grabber can 
collect images from video cameras, 
VCRs, and still-video devices. Four 
on-board input lookup tables (LUTs) 
process images in real time as they 
are acquired. The images are cap- 
tured with full 640-by-480-square 
pixel spatial resolution and 256 gray 
scales. 

The bundled Global Lab Acquire 
software makes it easy to capture, 
save, and print images in TIFF’, PCX, 
or DT-IRIS formats. The DT55-LC is 


aimed at scientific imaging applica- 
tions, such as microscopy, metrolo- 
gy, and medical imaging. Available 
now, the DT55-LC sells for $695, in- 
cluding the Acquire software as well 
as some diagnostics. 

Data Translation Inc. 

100 Locke Dr. 

Marlboro, MA 01752 

(508) 481-3700 

> CIRCLE 610 


Vv CONNECT PCMCIA TO PCI 
ON THE DESKTOP 

PCMCIA, which began its life as an 
add-in slot for portable computers, is 
moving its way onto the desktop. 
Card designers say that by putting 
the slots into desktop computers, 
they needn’t design similar peripher- 
als as add-in boards—the same 
boards can be used for either porta- 
ble or desktop platforms. To improve 
the performance of the PCMCIA- 
based designs, the 82092AA control- 
ler lets the cards plug into the sys- 
tem’s PCI local bus. Compliant with 
the PCMCIA 2.01 specification, the 





chip assures both interoperability 
and exchangeability of compatible 
cards. Designers can implement the 
82092AA controller on either a PC 
motherboard or on an add-in card for 
Intel 486- and Pentium-based plat- 
forms. 

The chip supports up to four 
PCMCIA sockets. It also includes an 
enhanced local-bus IDE interface 
that features programmable timing 
support. The controller is software- 
compatible with Intel’s 365SL 
PCMCIA controller, thus streamlin- 
ing the design. It’s packaged in a 208- 
pin plastic quad flat pack. A design 
kit is available that includes an 
82092A A-based PCI add-in card, 
drive-bay electronics, board-develop- 
ment schematics, and software. The 
controller sells for $19 in quantities 
of 10,000. 

Intel Corp. 

2200 Mission College Blvd. 

P.O. Box 58119 

Santa Clara, CA 95052 

(800) 548-4725 

> CIRCLE 611 








Just when you thought all IKEE 488. 


$395" 


National Instruments 


ELECTRONIC DESIGN # COMPUTER SYST 


* Based on competitive list prices as of March 1994. Microsoft Windows is a U.S. trademark of Microsoft Corporation. 


$395 
Keithley-MetraByte 
KPC-488.2 


$395 
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Vv LOW-COST X-TERMINAL 
FEATURES DUAL DISPLAYS 


The low-cost XP100D dual-display - 


color X-terminal is designed for fi- 
nancial-industry, dispatch monitor- 
ing, and process-control applica- 
tions. Completely adhering to the X- 
Window system standards, the plat- 
form combines a RISC CPU with 
proven software to deliver a perfor- 
mance rating of 1.41 Xmarks. The 
XP100D comes in a low-profile pizza- 
box package with no fan, making it 
suitable for office environments. 
The XP100D is a lower-cost replace- 
ment for dual-display workstations. 
The logic unit sells for $4695. Two 
display options are currently avail- 
able—two 17-in. color displays for 
$2850, or two 19-in. color displays for 
$4250. The company’s Xpress Ware 
X-server software ships with the X- 
terminal. 

Tektronix Ine. 

P.O. Box 500 

Beaverton, OR 97077 

(800) 225-5434 

> CIRCLE 612 


urds were the same. 









Vv COLOR TOUCH-SCREEN 

LCD RUNS FROM A PC 
Using the VAMP II (Video Analog 
Monitor Panel) flat-panel system, a 
262,000-color TFT LCD and touch 
screen can be driven directly from a 
PC. The compact unit (11.5 by 8.5 by 3 
in.) plugs directly into a standard 
VGA output. The large color range 
and 640-by-480-pixel resolution suit 
the display for such graphics-inten- 
Sive applications as presentations, 
multimedia, or sophisticated ma- 
chine control. The optional resistive 
touch screen communicates with the 
PC through an RS-2382 cable. It also 
comes with a NEMA-rated bezel. In 
addition, capacitive and infrared 
touch screens are available. The 
complete system consumes less than 
25 W. Available from stock, the 
VAMP II flat-panel display system 
costs $3995 in OEM quantities. 

Computer Dynamics Sales 

107 S. Main St. 

Greer, SC 29650 

(803) 877-8700 

> CIRCLE 613 
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‘VW OCR SOFTWARE FOR THE 
MAC COSTS UNDER $100 

Macintosh users can get high-perfor- 
mance optical character recognition 
(OCR) for just $99. Version 2.0 of the 
TextBridge OCR system offers a 
unique architecture that applies 
software algorithms to different ele- 
ments of the recognition process. 
Lexifier, for example, advances the 
concept of contextual interpretation 
to improve the accuracy for words 
and other character patterns, such 
as social-security or telephone num- 
bers. Using artificial-intelligence 
techniques, TextBridge learns as it 
reads, taking information gathered 
from “clean” sections of text to help 
interpret hard-to-read areas. A word 
verifier lets users view, confirm, and 
correct words while the recognition 
is in process. Foreign languages are 
also supported. 

Xerox Imaging Systems Inc. 

9 Centennial Dr. 

Peabody, MA 01960 

(508) 977-2000 

> CIRCLE 614 


Leave it to HP to break the mold. 
At only $295, our HP-IB 82335B card 


saves you $100 over anyone out there. 


But just because we've lowered 
the price doesn’t mean you have to 


lower your expectations. After all, 
we invented the HP-IB (IEEE 488) 
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standard, so compatibility, functionality 
and full features are a given. In fact, 
one card does it all for any Intel-based 
PC platform, running Windows and 
DOS using C, C++, BASIC including 
Visual BASIC, and Pascal. 


To save now, call HP DIRECT 





at 1-800-452-4844, Ext. 8156". 


Ordering through HP DIRECT is so 
fast and easy, you'll get off-the-shelf 
delivery on your HP-IB card. Plus 
free 90-day post-sale technical sup- 
port — right over the phone. And if 
you call before September 30, we'll 
send you a preview disk of our test 
software and a technical data sheet. 


So call HP today. And save some 
dough on your next plug-in card. 


"In Canada, call 1-800-387-3867, Dept. 487. 


There is a better way. 


wa 
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MIXERS 
UNPRECEDENTED 


















4.5 SIGMA 
REPEATABILITY GUARANTEED 


AUTOMATED ASSEMBLY 
for low-cost and 
1 week shipment guaranteed 


ALL-CERAMIC PACKAGE 
cover pull strength 


in excess of 20 Ibs. ULTRA*REL™ MIXERS 


5 YEAR GUARANTEE 


RUGGED CONSTRUCTION 
passes MIL-M-28837 


SURFACE MOUNT shock and vibration tests 


board area .25 x .30” 
tape and reel available 





SOLDER PLAIE 

OVER NICKEL METALIZATION 

improves solder reflow reliability 
and eliminates leaching 


ALL-WELDED 
INTERNAL CONSTRUCTION 
withstands up to 240°C for 5 minutes 


actual size 


ALL-CERAMIC 5 to 3000MHz 237°. 





Midband, dB 
Now you can buy very low-cost, high-performance Model LO Freq. (MHz) Conv. _Isol $ ea. 
commercial mixers with the ruggedness and reliability (dBm) LO,.RF IF Loss L-R_ L-I (10-49) 
required for military applications. That's value! RMS-11X +7 5-1900 5-1000 7.1 29 31 3.95 
Only from Mini-Circuits. RMS-11F  - +7.-—-350-2000. DG-400 5.5 31 30. « 4.95 
RMS-30 +7 200-3000 DC-1000 65 26 22 6.95 
RMS-25MH +13  5-2500 5-1500 7.5 32 32 7.95 


finding new ways ... 
setting higher standards 


Mini-Circuits 22" 
WE ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 


Distribution Centers /NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 SRCEE 44-252-835094 Fax 44-252-837010 
For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 e MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK 
CUSTOM PRODUCT NEEDS...Let Our Experience Work For You. F166 REV. ORIC 
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PBX DESIGN CUSTOMERS CAN 


PETER FLETCHER 


CHOOSE READY-T0- 
USE DESIGNS, COMPO- 
NENTS, AND SOFT- 
WARE FOR THEIR 
UPCS SYSTEMS. 


ost designers find that time-to-market holds the key to 
success today. With that in mind, those who develop cord- 
less PBX systems conforming with the unlicensed per- 
sonal-communications system (UPCS) standards may be interested in a package 
of designs, components, and software aimed at giving them a head start against 
their competition. 

The UPCS “development pack” consists of a set of specimen designs for a 
1.9-GHz digital dual-conversion superheterodyne radio transceiver, a set of chips 
or VHDL sources to make a modulator 
and demodulator, specimens and design 
rules for pc-board layouts, and specially 
developed software modules that can be 3-V handset 
adapted for use with standard microcon- ream fan) 
trollers. Included are schematics, bills 
of materials, and an offer of development 





assistance. Packs are available for all of Symbionics 
the subsystems that make up a cordless 

PBX system, including a pocket tele- modem IC 
phone, fixed radio heads, and a combined 

PBX line-card interface and radio-head 

cluster controller that’s adaptable to ex- VLSI Technology 
isting systems. VP23001 DECT 


The package, offered by Symbionics hapeliand! processor 
Ltd., Cambridge, U.K., has produced an 
enhanced version of the time-division, 
multiple-access (TDMA) digital Euro- 
pean cordless telecommunications 
(DECT) technology. The company be- 


lieves that DECT will be adopted by the 
Telecommunications Industry Associa- 
tion’s TR-41.6 working group as a basis 
for a UPCS interoperability specifica- 


tions scheduled for publication this fall. 


Symbionics also claims that its enhanced 1. THE ORIGINAL DECT tect- 


Microcontroller 





DECT technology will meet all FCC re- | nology used Gaussian phase-shift-keying. 
quirements for coexistence with other Symbionics’ enhanced version instead em- 
services using frequencies allocated for ploys differential quadrature phase-shift- 
UPCS between 1.890 and 1.930 GHz. _ _ keying to improve modulation efficiency and 
Symbionics’ design pack for the en- meet adjacent-channel interference limits. 
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Base station 
(1.9-GHz radio) 


Line 
interface 
drivers 


Microcontroller 


Ze THE DESIGN FOR theremoteradio ale itpossible 


to use lower-cost filters and other frequency-dependent components. 


hanced DECT technology could save 
up to five man-years’ design and de- 
velopment time, according to Jeremy 
Hendy, senior DECT consultant. He 
goes on to say that the pack takes 
advantage of a range of low-cost and 
proven components and _ software. 
“Using our technology package, a 
PBX designer could have a cordless 
system—including handsets, fixed ra- 
dio heads, and a PBX line-card inter- 
face—ready for production in less 
than six months,” says Hendy. He 
notes that two years’ development of 
DECT in Europe for cordless tele- 
phone and PBX use has engendered a 
great deal of investment by compo- 
nent manufacturers in chip sets, low- 
cost SAW filters, and other standard 
parts. 

To make DECT fit within the FCC 
rules, Symbionics redesigned the ra- 
dio transceiver. DECT operates at 
1.512 Mbits/s and uses a Gaussian 
phase-shift-keying modulation scheme 
that produces one symbol per bit. “That 
works with DECT because it uses 1.7- 
MHz channel spacing,” says Hendy. Al- 
though that scheme delivers less than 
optimum efficiency, he adds, it was cho- 
sen several years ago when cost was the 
prime consideration. 

UPCS channel spacing was set at 1.25 
MHz, so the original DECT modulation 
can’t meet the adjacent-channel inter- 
ference limit. Therefore, to meet the 
limit, and to improve modulation effi- 
ciency, Symbionics retained DECT’s 
baseband processing architecture but 
switched to differential quadrature 
phase-shift-keying to encode two bits 
into each symbol (F'vg. 1). 

“For each symbol, there is a phase 
shift of either +45° or +135°,” says 
Hendy. “That gives four possibilities for 
each symbol, so the symbol rate falls to 


FAJELECTRO 


Cluster 
control 
processor 


Line 
power 
extraction 


Line 
interface 





576 ksamples/s, which requires less 
bandwidth and allows UPCS channel- 
spacing requirements to be met.” 

A radio modem was designed to ac- 
commodate this new scheme. The mo- 
dem converts the 1.512-Mbit/s output 
from a standard DECT baseband 
processor (Hendy cites VLSI Tech- 
nology’s VP23001) for transmission at 
576 ksamples/s modulated at an inter- 
mediate frequency for presentation to 
the transceiver. The design includes 
filters and analog-to-digital and digi- 
tal-to-analog converters together 
with signal-processing logic. 

As a development aid, the company 
plans to make the modem available as 
a set of three chips, but Hendy says 
the company won’t manufacture them 
as standard parts. Instead, a licensee 
will be given VHDL sources for the 
circuit logic and enough information 
to produce the modem either as an 
ASIC cell or as discrete parts. 

To go with the radio modem, Sym- 
bionics designed a 1.9-GHz dual-con- 
version superheterodyne receiver 
with the appropriate analog inter- 
faces. Hendy says the design is very 
easy to manufacture and offers yields 
of up to 95%. The company considered 
non-IF designs but found them unre- 
liable. He explains that dual conver- 
sion means separate VCO loops can be 
used for modulation and channel 
switching, so an appropriate channel 
loop bandwidth can be employed for 
each function. A one-synthesizer solu- 
tion might cause conflicts between 
channel switching and modulation. 

This approach also allows lower- 
cost filters and other critical fre- 
quency-dependent parts to be used. 
The FCC has set a very tight carrier- 
frequency stability requirement: 10 
ppm for the portable phones. The sec- 
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Line-card 
ASIC 


= 


PABX 
backplane 
interface 


Cell-site 
processor 


3. BECAUSE iine-interface cards must be system-specific, the | 
design covers only that part needed to drive the radio infrastructure. 


ond demodulation stage makes it pos- 
sible to recover the carrier frequency 
by locking lower-cost voltage-control- 
led crystal oscillators and SAW filters 
to the base station (Fg. 2). 

Hendy says the radio’s output and 
receiver designs are well proven. In 
fact, they’re based on a chip set from 
Hewlett-Packard that was developed 
for TDMA operation at 1.9 GHz. The 
transmitter power amplifier and re- 
ceiver low-noise amplifier employ dis- 
crete components, but may eventually 
be integrated into a gallium-arsenide 
microwave monolithic IC (MMIC). 
“Our design uses a GaAs final output 
drive, so when GaAs MMICs get 
cheap enough, that is an easily re- 
placeable block, he says.” 

The enhanced DECT technology 
improves performance and, because it 
can be implemented digitally, also im- 
proves integration. Consequently, al- 
though UPCS mandates a lower 
transmit power than the 250-mW 
peak allowed for DECT, range will be 
similar or better. Hendy says that 200 
m in the open or 70 m inside buildings 
will be achievable. 

The Symbionics’ radio is designed 
to run on 2.7 to 8 V, and is available for 
manufacture under license. A licensee 
will be supplied with sample devices 
for prototyping. Schematics for a suit- 
able GaAs-based power amplifier for 
the transmitter and a low-noise ampli- 
fier for the receiver are included. 

The kit will include a sample 
printed-circuit board and a full techni- 
cal manual with design rules and rec- 
ommended layouts. Software to con- 
trol the radios also is available. The 
software is based on that used in Sym- 
bionics’ range of DECT test systems — 
employed by European manufactur- 
ers and approvals-test laboratories. 
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PACKAGED CORDLESS 
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Thus, the manufacturer can concen- 
trate on developing higher-level, 
product-specific software rather than 
programming the hardware. | 
In addition to mobile telephones 
and base stations, Symbionics devel- 
oped low-level software and design _ 
recommendations for line-interface 
cards. These cards can be fitted to a 
standard PABX to give it cordless ca-| 
pability. Because a line-card design 
would be specific to a particular manu- 
facturer’s system, the company de- 
fined only the part of the card that’s 
required to drive the radio infrastruc- 
ture—generally remote radio heads | 
connected to the PABX by cable (Fig. 
3). The remote heads can be operated | 
as single units or in clusters. 
Hendy notes that unlike the Euro- | 
pean regulators, the FCC doesn’t | 
stipulate the technology that must be | 
employed for UPCS. The only rules 
are that the system must be digital 
and it must not interfere with existing © 
users. The relevant frequencies are 
used for point-to-point microwave links, 
so the main limitations for UPCS sys- 
tems are on transmit power, channel | 
spacing, and spurious emissions. 
Although the FCC hasn’t defined a 
mandatory standard for UPCS, the 
agency wants to ensure a measure of 
interoperability between equipment 
supplied by different manufacturers, 
especially for cordless PABX and do- | 
mestic cordless systems. The respon- 
sibility for defining a specification was 
delegated to the Telecommunications 
Industry Association, which formed | 
the TR-41.6 Wireless User Premises © 
Equipment Engineering Subcommit- | 
tee to produce a specification that its 


members can adopt. U 


PRICE AND AVAILABILITY 

The enhanced DECT technology and re- 
lated tools, available now, is being offered 
together as. licensable technology. Fees will 
be negotiated and based on a customer's spe- 
cific needs. In general, the licenses will be 
non-exclusive and take the form of one-time 
fees, with no royalties involved. 

Symbionics Ltd., St. John’s Innovation 
Park, Cowley Rd., Cambridge, CB4 4WS, 
England; phone: (44) (0)228 421025; fax: (44) 
(0)223 421081. CIRCLE 513 


How VALUABLE? CIRCLE 
HIGHLY 550 
MODERATELY 551 
SLIGHTLY 552 
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Leave it to and delivers better 
Hamamatsu to pack Searlilest P] V —_ another overall performance 





the advantages of a per unit of area 

PMT into a tiny bi . fa! fr H than any APD. 

TO-8 package that Ip I wl e)aat eleselieeeinner OPTO-8 also 
has such fast time 


mounts directly on a 


printed circuit response 
board. Imagine the big benefits it can bring to your characteristics that it can redefine your system’s 
space-critical applications. performance. And because it’s so small and easy to 
The new OPTO-8. design with, you can capture PMT power in 
PMT performance in a TO-8 package. applications where you never could before. 


OPTO-8. Another big idea in visible and UV 
sensor technology from Hamamatsu. To discuss your 


needs with a Hamamatsu applications engineer, call us 
at 1-800-524-0504, Ext. 100. 


Hamamatsu 's tiny OPTO-8 delivers performance 
that challenges the best visible 
and UV sensors ten times its 
size, including APDs. In fact, 
OPTO-8 requires less 


power, has greater gain per 
oe 360 FOOTHILL ROAD, P.O. BOX 6910, BRIDGEWATER, NJ 08807 
volt and temperature stability, International Offices In Major Countries of Europe and Asia 
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ST ANDARDIZED NIMH CELLS Following on the heels of its announced plan to introduce standardized nick- | 


el-metal-hydride rechargeable-battery packs, Duracell Inc., Bethel, Conn., 


TO P OWER NOTEBOOK PCS landed a major design win for a sub-notebook computer application. Compaq 


Computer Corp., Houston, Texas, will feature Duracell’s DR19 and DR31 NiMH packs in its | 
forthcoming Contura Aero family of sub-notebooks, and thereby become the first major com- | 
puter company to design-in the packs. The DR19 pack will power a 486SX-based monochrome | 
system, while the DR31 pack will be offered as a longer-lasting power option. The packs each 
deliver up to 40% longer life than comparably sized nickel cadmium batteries, and provide the 
Contura Aero with up to four and six hours of run time, respectively. Replacement batteries 
will be available through retail channels and carry suggested prices of $99 and $169 for the 
DR19 and DR81, respectively. Du CIRCLE 941 


DEBUG EMBEDDED A system-level debugger for real-time embedded multicomputers enables 


developers to troubleshoot applications running on multiple processors si- 


MULTICOMP UTERS multaneously. SuperVision, which works with Race multicomputers from 


Mercury Computer Systems, Chelmsford, Mass., can debug systems running on one to hun- 
dreds of processors. The debugger accesses the run-time environment through Mercury’s 
MC/OS distributed realtime OS, which organizes the multicomputer system through win- 
dows that provide visibility of the entire system or subset areas of interest. Super Vision runs 
on Sun workstations under Solaris 1.1/SunOS 4.1.8. Pricing starts at $5500 for a single-user 
license. SVT CIRCLE 942 


DEVICE SHUTS Electric bills can be reduced using the Green Keeper from B&B Electronics, 
Ottawa, Ill., which automatically shuts down a computer’s display. The de- 


DOWN PC DISPLAY vice is similar to a screen blanker, except that it turns off the power rather 


than just blank the display—the rest of the computer remains on. It connects in series with the 
keyboard of a PC—the display is plugged into the Green Keeper. The software, which runs 
under either DOS or Windows, monitors the computer’s activity and shuts off the display af- 
ter a user-specified period of inactivity. A touch of the keyboard or mouse brings the display 
back to life. The inactivity period can be set to different intervals for different parts of the day. 
For example, it could be set to 15 min. during business hours, 1 min. during lunch time, and 1 
min. during non-business hours and weekends. Up to nine different time-outs can be set. The 
Green Keeper costs $69.95. For more information, call (815) 484-0846. RN CIRCLE 943 


HIGH-SPEED By employing a biCMOS process and a new voltage-mode architecture, Uni- 
trode Integrated Circuits, of Merrimack, N.H., came up with a highly effi- 


ig WM CONTROLLER cient, high-switching-speed, switching-regulator controller for off-line pow- 


er supplies. The UCC3570 starts up on just 85 wA of quiescent current and runs at 500 kHz on 
just 1 mA. However it can charge the gate capacitance of a MOSFET with 1 A pulses of PWM. 
The IC incorporates a unique technique that the company calls voltage-feedforward, which 
provides fast and accurate response to wide variations in line voltage without the sensitivity to 
noise inherent in other approaches. 

The UCC3570 offers all the advantages of voltage mode control (over current mode), suchas 
providing stable PWM operation under light loads and minimum input voltage. Moreover, 
slope compensation is not required and the circuit contains only one feedback loop instead of 
two. In voltage-feedforward, the slope of the oscillator ramp is proportional to the input 
voltage so that input variations are passed directly to the modulator—essentially bypassing 
the output filter and error amplifier. The circuit responds instantly (within one clock cycle) to 
input-line voltage changes, greatly simplifying loop-feedback compensation. Fast current 
limiting allows the IC to latch the supply off after a programmable number of repetitive faults 
has occurred. It allows the supply to ride through a temporary overload while still shutting 
down in the event of a permanent fault. The IC is designed to take isolated de feedback from 
the output via an optocoupler. The UCC3570 comes in 14-pin DIPs and SOICs and a 20-pin 
PLCC. Pricing starts at $2.10 each in 1000’s. FG CIRCLE 944 
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CUSTOM PRODUCT NEEDS. ..Let Our Experience Work For You. 
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TimingDesigner> is the most 





widely used timing analysis 
software ever developed .. . 
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Now it’s even better! 


Using TimingDesigner v2.0 is the best way to... 
e create and analyze timing diagrams e visualize timing relationships in 


¢ compute worst-case timing margins complex clock trees 


¢ instantly see the effects of design ¢ communicate timing specifications to 
tradeoffs other designers and tools 


e analyze the interface between 
complex chips 





NEW FEATURES NEW FEATURES ONLY IN 

Standard Edition Professional Edition 

¢ Easier to use ¢ Extensive library capabilities 

¢ Repeat pattern - directly access large timing libraries 
- interactively browse libraries 

* Copy and paste - automatically switch parts 

¢ Better looking diagrams - 1,100-part library 


¢ FrameMaker MIF support 
¢ Derived clocks 


Call today for a FREE evaluation kit! 800-800-6494 


¢ Reusable delays and constraints 





Zcuron Sore Chronology Corporation 17411 NE Union Hill Rd #100 Redmond WA U.S.A. 98052 
Z : Telephone (206) 869-4227 FAX (206) 869-4229 EMAIL chronco!sales@uunet.uu.net 
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TEST SOFTWARE HANDLES 
INSTRUMENTS OR BOARDS 
TestPoint is a multitasking, object- 
oriented software package that 
helps users create test, measure- 
ment, and data acquisition applica- 
tions in Windows without conven- 
tional programming techniques. The 
software supports more than 70 pop- 
ular instruments and plug-in boards, 
with [IHFEE-488, RS-2382, and RS-485 
capabilities. Users can develop cus- 
tom interfaces, test routines, and re- 
port files; process and display data; 
and exchange information with oth- 
er Windows applications. Users have 
full access to external subroutines 
written in any conventional lan- 
guages that can create a Windows 
dynamic link library. The package 
runs on IBM-compatible AT, 386, and 
486 computers with Windows 8.1 or 
later. TestPoint costs $995 and is 
available from stock. JN 

Keithley Instruments Inc., 28775 

Aurora Rd., Cleveland, OH 44139; 

(216) 248-0400. 


TEST CLIPS CONNECT TO 
0.3-MM PGFP PACKAGES 
A family of miniature test clips allow 
test engineers who design micropro- 
cessor-based systems to clip onto sol- 
dered-on PQFP leads with pitches as 
small as 0.8 mm. The clips incorpo- 
rate grabbers that can be connected 
to the board under test when it’s ac- 
tive. The grabbers’ ultra-thin size al- 
lows an unlimited number of clips to 
be mounted side-by-side for simulta- 
neous testing of multiple pins. Also 
included are two test probes than can 
be used on an active chip. The probes 
work with various logic analyzers 
and oscilloscopes. The test clips, 
which cost from $2.40 to $50 in sin- 
gle-unit quantities, are available im- 
mediately. JN 

Emulation Technology Inc., 2344 

Walsh Ave., Bldg. F, Santa Clara, 

CA 95051; (408) 982-0664. 
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CAD SOFTWARE LOCATES 
INVISIBLE IC CONDUCTORS 
The IDS CAD Layout Overlay accu- 
rately locates invisible buried con- 
ductors for precision focused ion- 
beam (FIB) milling. It also enhances 
e-beam probing by distinguishing 
conductors that may be difficult to 
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see due to global or local field effect, 
planarization, or think passivation. 
The software superimposes an out- 
line form of the top-metal CAD lay- 
ers onto the FIB or e-beam image. 
The operator can then perform an ac- 
curate local overlay alignment using 
the visible surface topography of the 
top layer. The process takes only a 
few seconds. The IDS CAD Layout 
Overlay comes in two configura- 
tions. The first is as part of the Invisi- 
ble Conductor Location Tool for the 
P2X probe-point-cutting FIB sys- 
tem. That tool costs $85,000. Users of 
Schlumberger e-beam systems who 
already own Layout Tool can buy the 
system for $35,000. Delivery is in 30 
days. JN 
Schlumberger Technologies, ATE 
Div., 1601 Technology Dr., San 
Jose, CA 95110-1397; (408) 437- 
5091. 


32-PIN PROBES AIM AT 
FINE-PITCH SMT DEVICES 
The T-Series handheld high-density 
probes allow for fast connections to 
test fine-pitch surface-mount compo- 


nents. The probes, the T-Series-137 
and -138, offer a row of 32 pins for 
0.025-in. or 0.65-mm pitch devices. 
Thus, users can access devices 
packed too densely for conventional 
IC clips, eliminating the need to 
probe each pin individually. The 
units work with the company’s por- 
table fault locator instruments em- 
ploying analog signature analysis 
techniques, which find the cause of a 
failure on a pe board by checking 
each component in turn. An innova- 
tive comb-shaped guide facilitates 
probe alignment with an IC’s legs. 
The test pins themselves are spring- 
loaded for positive contact. The T-Se- 
ries probes cost $695. JN 

Polar Instruments Ine., 522 

Sprague Valley Dr., Sumas, WA 

98295; (206) 599-1430. 
DES IG 
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PAY-PER-USE TESTER 
MINIMIZES CAPITAL COSTS 
The HP 3070 pay-per-use system of- 
fers electronics manufacturers the 
ability to match their testing costs to 
their production needs. Users can ob- 
tain a fully configured combination- 
al tester for about the price of an HP 
3072 unpowered-test system. For un- 
powered opens testing, users pay no 
additional cost. Digital in-circuit and 
combinatorial testing is charged ona 
pay-per-use basis. Charges are made 
with a “test-credit button,” which 
customers buy and insert into a 
tamper-proof lock box on the tester. 
As the tester runs the higher levels 
of tests, it debits the test credits 
stored in the button at rates that de- 
pend on the test being run. The sys- 
tem can be upgraded to an HP 3078 
or HP 8075. All hardware costs and 
50% of credit-button costs accrue as 
equity toward an upgrade. Prices de- 
pend on node count, with a 1300-node 
system going for $132,000. Delivery 
is in eight to twelve weeks. JN 
Hewlett-Packard Co., Direct Mar- 
keting Org., P. O. Box 58059, MS51 
L-SJ, Santa Clara, CA 95051-8059; 
(800) 452-4844, ext. 8024. 


TESTABILITY TOOL DOES 
ANALYSIS AND SYNTHESIS 
DFTAdvisor is a test synthesis tool 
for minimizing test problems in com- 
plex ASICs, ICs, and MCMs. The 
software inserts test logic that im- 
proves testability and properly pre- 
pares designs for automatic-test- 
pattern generation. As a result, us- 
ers can identify test problems and 
correct them before the test-genera- 
tion phase. After the problems are 
identified, DFTAdvisor allows de- 
signers to insert scan and test logic 
structures to improve testability. 
The resulting design is passed 
through a comprehensive rule check- 
er. DFTAdvisor can be used in a 
tightly integrated design environ- 
ment with other Mentor Graphics 
products, or as a point tool in other 
design flows. DFTAvisor is available 
immediately on HP 700 and Sun 
Sparc platforms. Prices start at 
$20,000 for a floating license. JN 
Mentor Graphics Corp., 8005 S. W. 
Boeckman Rd., Wilsonville, OR 
97070-7777; (503) 685-7000. 
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ARB FEATURES 12-bBIT RESOLUTION, 


FLEXIBLE TRIGGERING MODES 


he Model 2650 arbitrary 

waveform generator offers 

a 12-bit vertical resolution 
with a 50-Msample/s sampling rate. 
The instrument is available is one- or 
two-channel versions, with a hori- 
zontal resolution of up to 256 
kpoints/channel. 

Flexible triggering options in- 
clude continuous, triggered, gated, 
or burst mode. Also, users can select 
from four trigger sources: an inter- 
nal clock, an external input, a manual 
trigger, or use of the second channel. 
In burst mode, the unit will supply 
from 2 to 999,999 waveform selec- 
tions. For added flexibility, an exter- 
nal AM signal can be used to modify 
the output waveform’s amplitude. 

Voltage output ranges from 15 
mV to 15 V pk-pk, with a rise time of 
less than or equal to 15 ns. In the two- 
channel version, each channel has its 
own amplitude, offset, and timing 
settings. Standard waveform memo- 
ry is 64 kpoints/channel. 

The 2650 is compatible with Na- 
tional Instruments’ LabWindows 
and Rapid Systems’ R4 drivers. All 
parameters, modes, and functions 
are programmable and fully compat- 
ible with IEEE-488.2 and the Stan- 


26.5-GHZ TEST RECEIVER 
BOASTS LOW NOISE LEVEL 
A triple-conversion heterodyne re- 
ceiver, a Spectrum analyzer with col- 
or display, and a scalar network ana- 





lyzer are integrated into a single sys- 
tem to create the ESMI test receiver. 
The receiver, which is completely 
CISPR-compliant, aims at electro- 
magnetic-compatibility measure- 
ments from 20 Hz to 26.5 GHz (and to 
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dard Commands for Programmable 
Instruments. 

Waveforms can be created from 
the front panel using point and line- 
segment entry, or produced mathe- 
matically on a personal computer 
and downloaded to the instrument. 
Waveform points may also be direct- 
ly transferred from a computer 
graphics program. Real-world sig- 
nals can also be captured on a digital 
oscilloscope and sent to the instru- 
ment for generation. 

A one-channel 2650 costs $3995, 
and a two-channel version costs 
$5990. The expanded memory option 
is $495 per channel. Delivery is in two 
weeks. 

Analogic Corp., 8 Centennial 
Dr., Peabody, MA 01960; (508) 
977-3000. 

@ JOHN NOVELLINO 


110 GHz with an optional external 
mixer). Noise level is less than -145 
dBm (-160 dBm using the interna! 10- 
dB preamplifier), and intermodula- 
tion-free dynamic range is more than 
100 dB. Phase noise at a 1-kHz offset 
is 105 dBe/Hz at 100 MHz, 102 dBe/ 
Hz at 5 GHz, 90 dBce/Hz at 20 GHz, 
and 88 dBe/Hz at 26 GHz. With 384 
bandwidths between 6 Hz and 3 
MHz, users can specify precise fre- 
quencies for channel monitoring and 
demodulation. The unit has four dis- 
play memories, an HP-GL plotter 
output, a Centronics parallel port, 
and IEEE-488 and RS-282C inter- 
faces. ESMI prices start at $98,000, 
with delivery in 14 weeks. JN 
Tektronix Inc., Test & Measure- 
ment Group, P. O. Box 1520, Pitts- 
field, MA 01202; (800) 426- 
2200. 
LECTRON I C 
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MULTI-CHANNEL CARDS 
DO ANTI-ALIAS FILTERING 
The Model AAF-xx series of multi- 
channel, low-pass filer cards are 
well-suited for anti-aliasing applica- 
tions in PC-based data acquisition 
systems. The series includes six 
models of two, four, or eight chan- 
nels, with one or two stages of five- 
pole filtering. Each externally 
mounted card accepts +10, +5, 
+2.5, and +£1.25 V inputs. Each 
channel has software programmable 
gains of 1, 2, 4, and 8, as well as two- 
stage cascaded filtering. Cutoff fre- 
quencies of 1 Hz to 50 kHz are selec- 
table by a combination of an on- 
board DIP switch and a software 
programmable 16-bit counter from 
an external analog-to-digital card. 
The cards come with set-up, calibra- 
tion, and sample programs and with 
software drivers for popular Access 
I/O a-d cards. Prices run from $695 
to $1675 with delivery from stock to 
one week. JN 
Acces I/O Products, 9400 Activity 
Rd., San Diego, CA 92126; (800) 
326-1649. 


HIGH-SPEED IC TESTER 
HANDLES MEMORIES ALSO 
Memory test capability is now avail- 
able on the HP 83000 Model F660 IC 
tester. The 660-MHz, =-50-ps system 
handles stand-alone static memories 
to more than 200 MHz and ICs em- 
bedded with static RAM cell arrays 
or multi-die memory modules. For 
true topological fault diagnosis, the 
system provides X-X and X-Y de- 
scrambling and algorithmic data-in- 
version support. In addition to the 
F660’s logic analysis tools—such as 
timing diagrams, error maps, and 
state lists—a full-fledged bit map is 
available to display the true topologi- 
cal structure of memories with up to 
4 million address bits. Specifications 
include an address size of up to 16X, 
16Y, a data width of up to 512 bits per 
port, and as many as 16 independent- 
ly selectable APG ports per test. A 
typical system for high-speed RAM 
testing costs about $650,000. Deliv- 
ery is in eight weeks. JN 
Hewlett-Packard Co., Direct Mar- 
keting Org., P. O. Box 58059, 
MS51L-SJ, Santa Clara, CA 
95051-8059; (800) 752-0900, ext. 
8074. 
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WORLD’S SMALLEST MOST ACCURATE 
QUAD 12-BIT VouT DAC 


Cut Space, Eliminate Costly Trims! 


The MAX536/MAX537 is ideal for servo-control, offset/gain-adjust, and other applications where high preci- 
sion and small form-factor are critical. 12-bit montonicity, +1/2L.SB relative accuracy, and +1LSB Total 
Unadjusted Error* (MAX536) are guaranteed with no zero- or full-scale adjustments. The four DACs can 
be updated either independently or simultaneously via a single command register, and the serial interface 
is fully compatible with SPI™, QSPI™, and MicroWire™. 








CUT SPACE 10 TIMES! 


THE OLD WAY THE NEW MAX536 THE COMPETITION 


0.17 sq." 





@ 3-Wire Serial Interface IMPROVE ACCURACY 5 TIMES, 
Frees pP 1/0 Pins ELIMINATE TRIMS! 
¢ +1LSB TUE* Eliminates Trims 
¢ 16-Pin SOIC/DIP Save Space MAX536 
GUARANTEED ACCURACY 
¢ +5V Supply Operation (MAX537) "CODE. 
(0-4095 
¢ Low-Noise Precision Output Buffers COMPETITION | 
On-Chip ; GUARANTEED ACCURACY 


¢ Parallel Versions Also Available 
(MAX526/MAX527) The MAX536/537 Guarantees +1 LSB Total Unadjusted Error*, 


5 times more accuracy than the closest competition. 





DA COWENTERS A842) 9 FREE D/A Converter Design Guide—Sent Within 24 Hours! 
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EASY-TO-USE ARB BOASTS 100-PS 


he WaveStation 400 series 

arbitrary waveform genera- 

tors feature 100-ps feature- 
placement resolution, a 400-MHz 
maximum clock rate, and 256-kbytes 
of waveform memory per channel. In 
addition, state-of-the-art digital-sig- 
nal-processing technology and preci- 
sion reconstruction filtering tech- 
niques make it easy to enter wave- 
forms in a variety of ways. 

The LW410 (one channel) and 
LW420 (two channels) have a 9-in. 
amber CRT display, so users can im- 
mediately view results. Vertical res- 
olution is 8 bits and a 1-Mbyte wave- 
form memory is optional. The units’ 
timebase accuracy is 8 ppm with a 
stability of 1 ppm/yr. Single side- 
band phase noise is less than —-120 
dBe/Hz at 10 kHz from a 10-MHz 
carrier. 

Waveforms can be created by us- 
ing built-in standard or custom 
waveform libraries, the unit’s equa- 
tion editor, or signals transferred di- 
rectly from a digital scope, or from 
one of several compatible software 
packages. The Wavestation deter- 
mines the optimal clock rate and fil- 
tering characteristics needed and 
generates the waveform automati- 





cally. The instrument employs a 
smoothing technique that minimizes 
the discontinuities often created 
when waveforms are modified in an 
arbitrary generator. 

Waveforms can be transferred 
from most popular digital scopes 
over a GPIB cable. No personal com- 
puter or other controller is required. 
Also, a 3.5-in. floppy drive is stan- 
dard so users can transfer wave- 
forms from a PC, workstation, or 
digital scope. 

The LW410 costs $13,945, and the 
LW420 is $18,950. The 1-Mbyte mem- 
ory option is $3495 for the LW410 
and $4995 for the LW420. Delivery is 
within six to eight weeks. 

LeCroy Corp., 700 Chestnut 
Ridge Rd., Chestnut Ridge, NY 
10977-6499; (914) 425-2000. 

m@ JOHN NOVELLINO 





DSP ADDS POWER TO 
8-CHANNEL I/O BOARD 

The Sig32C-8 uses the AT&T 
DSP32C to combine 32-bit floating- 
point digital signal processing with 
eight channels of analog I/O capabil- 
ity on a7.5-in PC plug-in board. Each 
channel contains 16-bit sigma-delta 
analog-to-digital and digital-to-ana- 
log converters and programmable 
input gain, output attenuation, and 
sampling rate (to 48 kHz). The board 
works with the company’s Hypersig- 
nal-Macro and Hypersignal-Acous- 
tic software, and the new Windows- 
based DSPower program, which of- 
fers a block-diagram user interface 
and source-code generation. The 
hardware-software combination of- 
fers DSP-based instrumentation, 
waveform visualization and display, 
automation of development and test 
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sequences, and many other DSP 
tools. The combined Sig82C-8, Hy- 
persignal-Macro, and DSPower 
package costs $3995. JN 
Signalogic, 9704 Skillman No. 111, 
Dalas, TX 75243; (214) 343- 
0069. 


FAST I/O BOARDS HANDLE 
HIGH CHANNEL COUNTS 
The DAS-1800HC Series analog and 
digital I/O boards feature 12-bit res- 
olution, up to 333-ksample/s acquisi- 
tion speeds (312.5 ksamples/s in mul- 
tichannel operation), and 64 single- 
ended or 32 differential analog in- 
puts. The standard software 
supplied includes installation, con- 
figuration, and calibration utilities; 
DOS-based menu-driven control pan- 
els; a function-call driver, and an ex- 
ternal driver for use with application 
Oo NIC 
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packages. The Advanced Software 
Option package extends support to C 
and Pascal under DOS and all Win- 
dows programming languages. The 
boards feature single- and dual- 
channel DMA and a 1-kword FIFO 
buffer. Both features help avoid 
gaps in the collected data when oper- 
ating for extended periods at fast ac- 
quisition speeds over multiple chan- 
nels. The FIFO buffer also compen- 
sates for Windows-related interrupt 
latencies. A variety of triggering 
choices allows various combinations 
of pre- and post-trigger acquisition 
options. The DAS-1801HC accepts 0- 
to-+5-V or £5-V inputs, and the 
DAS-1802HC handles 10-V swings. 
The boards cost $1299, and the ad- 
vanced software option is priced at 
$99. Both are available from 
stock. JN 

Keithley Metrabyte, 440 Myles 

Standish Blvud., Taunton, MS 

02780; (800) 348-0033. 


WINDOWS SOFTWARE 
CREATES WAVESHAPES 
Waveform DSP is a Windows-based 
software tool for creating, editing, 
and analyzing waveshapes. The soft- 
ware allows users to generate wave- 
forms using any combination of 
drawing, math expressions, digital 
scope downloading, insertions from 
a library, or data values from other 





OMEGA 
applications, such as Microsoft Ex- 
cel. A digital-signal-processing en- 
gine, based on array mathematics, 
handles most complex signal cre- 
ation and analysis needs. The soft- 
ware can output the waveshapes it 
creates through an arbitrary wave- 
form generator. Waveform DSP 
costs $895. JIN 

Omega Engineering Inc., 1 Omega 
Dr., P.O. Box 4047, Stanford, CT 
06907-4047; (203) 359-1660. 
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THE ONLY +5V CMOS SWITCHES 
WITH GUARANTEED 602 RON 
FLATNESS! 


20) Max. Channel-to-Channel Matching 





Ke! The new MAX391/MAX392/ MAX393 RON vs. SIGNAL VOLTAGE 
§ quad CMOS SPST switches are fully (DUAL SUPPLIES) 

: specified for +5V and +5V operation. 

With 2Q max RON matching, 6Q max 
RON flatness, and 0.5uW power con- 
sumption, these switches are ideal 
for low-voltage, high-accuracy data 
acquisition and audio signal routing 
applications. All switches are pin- 
compatible with industry-standard 
- devices and operate over a wide 
1 2 3 4 +3V to +15V or +3V to +8V supply FO) O83 8750 25 
SIGNAL INPUT VOLTAGE (V) range. SIGNAL INPUT VOLTAGE (V) 
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MAX391 Quad, SPST, NO 
MAX392 Quad, SPST, NC 


MAX391 Quad, SPST, NO 
MAX392 Quad, SPST, NC 


MAX393 Quad, SPST, 2-NO,2-NC 
“NO = Normally Open, NC = Normally Closed 
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NEW PRODUCTS 


COMPUTER BOARDS 


VME SBC OFFERS 3X IMPROVEMENT 


OVER PREVIOUS GENERATION 


he MVME177 VMEbus 

board, based on Motorola’s 

latest 32-bit processor, is 

suited for scientific, industrial, and 
high-end control applications. The 
single-board computer (SBC) main- 
tains compatibility with earlier 
boards and, as a result, all of the soft- 
ware and operating systems devel- 
oped for existing Motorola VME 
boards will run on the MVME177. 
This gives users an easy upgrade 
path. The board supplies complete 
support for the VMEbus D64 specifi- 
cation, thereby increasing the VME- 
bus bandwidth to over 50 Mbytes/s. 
Built with a 50-MHz CPU, the 
board achieves 80 MIPS—a three- 
times improvement over 68040- 
based boards. Its on-board features 
include an Ethernet interface with 
32-bit local-bus DMA, an 8-bit SCSI-2 
interface, a user-definable mezza- 
nine architecture, four serial ports, 
and a parallel port. Memory expan- 
sion up to 256 Mbytes is possible by 
replacing the existing memory mez- 
zanine board with a new module, or 
by adding a second module. The use 
of on-board flash memory (4 Mbytes) 


EISA SBC HOLDS 

486 OR OVERDRIVE CPU 

The 486ES single-board computer, 
designed with an Intel 486DX or 
OverDrive CPU, fits into an EISA 
form factor. Accepting up to eight 
SIMMs, the board can hold 128 
Mbytes of parity-checked DRAM 
and 1 Mbyte of secondary cache 








memory. An on-board real-time clock 
with battery backup offers a project- 
ed life expectancy of ten years. Con- 
nectors are supplied for external re- 
set, speaker, mouse, and keyboard 
ports. 

The 486ES can be used in any pas- 
sive backplane that’s compatible 
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allows remote downloading of firm- 
ware. The four-way interleaved 
DRAM offers error correction. The 
board also has room for 128 kbytes of 
battery-backed SRAM. 

The MVME177 is currently sam- 
pling. Production will begin in June, 
with prices starting at $4995. 

Motorola Inc., 2900 South Dia- 
blo Way, Tempe, AZ 85282; 
(602) 438-3287. 
M@ RICHARD NASS 


with the PCXI EISA Passive-Back- 
plane Standard. The card occupies 
“slot 0” in the backplane and sup- 
ports up to six EISA master boards. 
Additional slots can handle EISA 
and ISA slaves. Available now, the 
A86ES is priced at $875 for a 338-MHz 
model with 256 kbytes of cache mem- 
ory and no DRAM. RN 

Interlogic Industries, 85 Marcus 

Dr., Melville, NY 11747; (516) 420- 

8111. 


MILITARY VME BOARD 
SUITS MULTIPROCESSING 
The Advanced Vector Processor 
(AVP) is a militarized version of the 
SuperCard-2XL DSP multiprocessor 
board. The expandable AVP can be 
programmed easily, and supplies 
real-time DSP functions tailored to 
military applications, including so- 
nar, radar, communications, and im- 
age processing. 
L ECTRON I C 
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In a single-slot VMEbus form fac- 
tor, the board’s modular arrange- 
ment suits it for embedded applica- 
tions, as well. Performance in- 
creases linearly as nodes are added, 
ranging from 1832 MFLOPS in a sin- 
gle node, to 1056 MFLOPS using the 
maximum eight nodes. Real-time 
multitasking and multiprocessing is 
supported. A complete Ada environ- 
ment is also available. Single quanti- 
ties of the AVP multiprocessor 
board, which are available now, sell 
for $54,700. Large-volume discounts 
apply. RN 

CSPI, 40 Linnell Circle, Billerica, 

MA 01821; (800) 325-3110 or (617) 

272-6020. 


MODULE EASES EMBEDDED 
TIMING PROBLEMS 

Designed to solve the common tim- 
ing problems typically found in em- 
bedded designs, the PMC-CTC low- 
cost counter-timer has six indepen- 
dent 16-bit channels, which are all ca- 
pable of frequency-event counting 
from de to 10 MHz. The module, 
which is built to the PC/104 form fac- 
tor, can also handle pulse-marker or 
square-wave generation, time-inter- 
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val measurements, and single-shot 
simulation. All six independent chan- 
nels have a buffered clock, gate, and 
output available to the user. The indi- 
vidual channels can be cascaded for 
longer sequences to supply maxi- 
mum configuration flexibility. De- 
signed with CMOS logic devices, the 
board consumes just 5 mW and oper- 
ates in the —40° to + 85°C temperature 
range, making it suitable for harsh 
and industrial environments. The 
PMC-CTC module is priced at $125. 
Delivery is from stock to two 
weeks. RN 

WinSystems Inc., 715 Stadium 
Dr., Arlington, Texas 76011; (817) 
274-7553. 
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RS-232 IC ELIMINATES MULTIPLE 
CABLES AND MAKES NULL 
MODEMS OBSOLETE 


One IC connects directly with both DTE and DCE ports! 


Maxim's new MAX214 changes from a DTE port to a DCE port with the flick of a switch, eliminating 
the need for null modem cables. The +5V powered MAX214 meets EIA/TIA-232 specifications, is 
guaranteed to run at data rates up to 120kbps, and has a low power shutdown mode that reduces 
supply current to 20UA. 








MAX214’s INTERNAL SWITCHES ADAPT 
TO ANY RS-232 CABLE OR PORT 
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LOW=STRAIGHT THROUGH 
CABLE (DCE) 


HI=-NULL MODEM 
CABLE (DTE) 
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NEW PRODUCTS 


COMPUTER BOARDS 





16-BIT SOUND CARD HAS 
TWO CD-ROM INTERFACES 
With two CD-ROM interfaces that 
support both Sony and Mitsumi 
drives, the MV-16 eliminates the 
need for additional adapters and also 
produces 16-bit digitized audio play- 
back. The card’s integrated 4-W am- 
plifier drives headphones or a pair of 
speakers and contains a volume con- 
trol. Input-antialias and output- 
smoothing filters result in high-qual- 
ity stereo sound. 

The microphone input contains an 
automatic gain-control amplifier. A 
MIDI interface accepts a MIDI syn- 
thesizer or other MIDI-compatible 
musical device. The MV-16 board 
maintains compatibility with 
SoundBlaster and AdLib sound 
boards. A Windows-based software 
installation utility automatically 
configures the card. RN 

Ocean Information Systems Inc., 

688 Arrow Grand Circle, Covina, 

CA 91722; (800) 325-2496. 
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STD 32 SVGA BOARD 
SUPPORTS FLAT PANELS 
Super VGA (SVGA) capability and 
flat-panel display support are avail- 
able to industrial STD 32 computers 
using the ZT 8982 interface board. 
The board is based on the Cirrus Log- 
ic GD6440 video controller, which 
supplies enhancements to the Win- 
dows operating environment. The 





card supports most monochrome and 
color flat-panel displays, including 8- 
and 16-bit single- and dual-scan color 
STN panels, and9-, 12-, 15-, and 18-bit 
color TFT panels. It contains 1 Mbyte 
of video memory and supports CRT 
resolutions up to 1024 by 768 pixels 
with 256 colors, noninterlaced. The 
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ZT 8982 also supplies a PC/AT-com- 
patible keyboard controller. Avail- 
able now, the interface board sells 
for $595. Large-quantity discounts 
are available. RN 
Ziatech Corp., 1050 Southwood 
Dr., San Luis Obispo, CA 93401; 
(805) 541-0488. 


VME CPU BOARD 

HOLDS DUAL 680408 
Performance specifications of 70 
MIPS and 11.9 MFLOPS can be 
reached by the Eurocomm 17 VME 
CPU board, which is built with two 
40-MHz MC68040 microprocessors. 
The board features up to 32 Mbytes 
of DRAM, a VME64 interface, SCSI- 
2, and an Ethernet port. The high- 
performance graphics subsystem 


displays 1152 by 900 pix 
local-bus mezzanine connector lets 
users plug in their own customized 
modules. The two CPUs are coupled 
to a processor bus, which is also at- 
tached to the SCSI controller, the 
DRAM, and the video RAM. A pro- 
prietary I/O controller containing a 
FIFO buffer avoids interrupting the 
CPUs during block transfers 
through the VMEbus. Most popular 
real-time operating systems are sup- 
ported. Prices for the Eurocomm 17 
start at $1800. RN 

American Eltec Inc., 4340 Steven’s 

Creek Blvd., Suite 204, San Jose, 

CA 95129; (408) 244-4700. 


VME SBC HOLDS 
MULTIPLE SPARC CPUS 
Designed to the Eurocard VME form 
factor, the V64-SS single-board com- 
puter incorporates multiple Super 
Sparc processors, all capable of run- 
ning the Solaris and VxWorks oper- 
ating systems concurrently and inde- 
pendently. The baseboard is split 
into two separate fully isolated pro- 
cessor-board sections—an accelera- 
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tor section that h 
Mbytes/s, and a main processing 
section. By separating the process- 
ing and preprocessing units, the mi- 
croprocessors can run at their maxi- 
mum speed. 

By configuring the board with two 
SuperSpare CPUs and one i860XP 
processor, it can handle 240 MIPS 
and 140 MFLOPS. Even more pro- 
cessing power can be added through 
the SBus mezzanine bus. Up to 128 
Mbytes of DRAM fit on the board. 
Available now, the V64-SS single- 
board computer is priced at $7590. 
Large-quantity discounts apply. RN 

General Micro Systems Inc., 8358 

Maple Pl., Rancho Cucamonga, 

CA 91730; (714) 980-4 VME. 


VME MEMORY BOARD 
HOLDS 128 MBYTES 
Supporting up to 128 Mbytes of stat- 
ic RAM or flash memory, the RM250 
single-slot memory board connects 
to the VME64 or VMEbus. To 
achieve fault tolerance, the 6U 
RM250 can be configured for dual 
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writes using two memory boards. 
Each board can be enabled or dis- 
abled through software. Two lithium 
batteries are provided for backup 
power. A second application for the 
RM250 is as a cache memory. Modes 
of operation include read, write, and 
read-write-modify. Available now, 
prices for the memory board start at 
$1333. RN 

RAMix Inc., 9421 Winnetka Ave., 

Bldg. K, Chatsworth, CA 91311; 

(818) 349-6772. 
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TRUE +3V RS-232 IC REDUCES 
POWER 8 TIMES! 


Complete Serial Port Runs at 120kbps & Drives a Mouse @ 3.0V!—GUARANTEED 


Maxim's new MAX212 has the highest data rate and the lowest power of any 3V RS-232 IC. And, 
the MAX212 is the only +3V RS-232 transceiver powerful enough to drive a mouse at 3.0V! 








120kbps DATA RATE—GUARANTEED! REDUCE POWER 8 TIMES! 
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A regulated output stage guarantees RS-232 output levels ©The MAX212's proprietary architecture reduces power 
are met; even at 120kbps! & times! 


Select the Low Power +3V RS-232 Transceiver for Your Design 
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NEW PRODUCTS 


DIGITAL ICs 








CONNECT PCI BUS DIRECTLY 
TO PCMCIA AT3.3 ORS V 


sing the CL-PD6729, the 

PCI bus can be connected 

directly to the PCMCIA 
bus, regardless of whether the sys- 
tem runs at 3.3 or 5 V. The dual-slot 
host-adapter chip contains a direct 
connection to the PCI bus. It sup- 
ports a standard bus interface for 
systems based on the 80X86, 
PowerPC, and other standard micro- 
processors. As a result, the two fully 
buffered PCMCIA slots can reside 
on both desktop and portable sys- 
tems. 

The device complies with the 
PCMCIA two-pin detection standard 
for low-voltage cards. In addition, 
the chip includes a control feature 
that prevents any damage from oc- 
curring to a card in a mixed-voltage 
environment. Also, the chip’s regis- 


ter-set compatibility allows existing 
socket services to operate with the 
device. Because a complete PCI-bus 
system can be built, there’s no need 
for an ISA bridge to implement the 
PCMCIA. 

Only 2 in.” are required to imple- 
ment a dual-slot control subsystem. 
Universal card support comes from 
the BIOS-level software that sup- 
plies the interfaces between the 
host-adapter hardware and the host 
operating system. The CL-PD6729 
PCI-to-PCMCIA IC is housed in a 
208-pin quad flat pack. Samples are 
available now, with production start- 
ing sometime this quarter. In quanti- 
ties of 1000, the chip sells for $24. 

Cirrus Logic Inc., 3100 West 
Warren Ave., Fremont, CA 
94538, (510) 623-8300. TTT 
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REVAMPED MCUS TRIM 
SUPPLY LEVELS TO 1.8 V 
Aimed at low-power portable appli- 
cations, seven 68HC05 microcon- 
trollers can operate with power sup- 
plies as low as 1.8 V. When powered 
at 1.8 V, the controllers draw just 300 
wA, when operating at a top frequen- 
ey of 500 kHz—about one-third the 
power of equivalent 3-V versions. 
The low-power versions have an “L” 
designation: 68HCL05C4, L05C8, 
L05C12, LO5J1A, LO5KO, LO5P1, and 
LO5P4. The J1A version is used in the 
cordless MouseMan—a wireless 
mouse developed by Logitech. The 
C4 and P4 versions include 4 kbytes 
of ROM and 176 bytes of RAM, but 
differ in I/O—the C4 has 24 I/O 
lines, 7 input-only lines and comes in 
40, 42 or 44-lead packages, while the 
P4 comes in 28-lead DIP or SOIC 
packages. The C8 and C12 are similar 
to the C4 but pack 8- and 12-kbytes of 
ROM. The J1A and KO carry the 
smallest memory—1024 bytes of 
ROM and 64 bytes of RAM, and 512 
bytes of ROM and 32 bytes of RAM, 
respectively. The JIA comes in 20- 
lead DIPS or SOIC packages; the K0 
uses 16-lead versions of the same 
packages. The Pl comes with 2 
kwords of ROM, 128 bytes of RAM, 
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20 I/O lines, and comes in a 28-lead 
DIP or SOIC package. The 1.8-V 
chips start at as little as $1.07 
each. DB 
Motorola Inc., 6501 William Can- 
non Road West, Austin, TX 78735- 
8598; Julie Kleinkopf, (512) 891- 
2035. 


NONVOLATILE SRAM 
PACKS 64 KBITS 
Offering MIL-STD-883 class B com- 
pliance, the STK12C68-M nonvolatile 
SRAM provides 64-kbits of storage 
backed up by a nonvolatile shadow 
memory. The chip includes Autos- 
tore, a feature Simtek developed 
that’s now available on its commer- 
cial-grade chips. The AutoStore 
mode continuously monitors the 
chip’s power supply and internal 
state, and allows the nvSRAM to 
automatically store all the contents 
of the SRAM cells into the nonvola- 
tile shadow array, when the chip’s 
pins sense a power loss. When it de- 
tects a loss, the AutoStore circuitry 
disconnects the chip from the main 
power source and draws power from 
a small external capacitor (100 uF), 
so it can save the SRAM data in the 
shadow EEPROM array. Versions 
are available with endurance ratings 
LECT RON I C 
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of 10,000 or 100,000 store cycles; both 
grades include a ten-year data-reten- 
tion guarantee. Data is automatical- 
ly reloaded into the SRAM when 
power is restored, or when a soft- 
ware Recall command is issued. The 
STK12C68-M comes in an 8-kword- 
by-8-bit configuration and has ac- 
cess-time speed grades of 35, 45, or 
55 ns. When not run at full speed, the 
chip draws just 15 mA from a 5-V 
supply. Initially, the chip will be 
housed in a 300-mil wide, 28-lead ce- 
ramic DIP. In lots of 1000, the 55-ns 
version costs $92.33 each. DB 

Simtek Corp., 1465 Kelly Johnson 
Blvud., Colorado Springs, CO 
80920; David Bowers, (719) 531- 
9444. 


BIPOLAR 22V10 TRIMS 
I/O DELAY TO JUST5NS 
Able to deliver a top operating speed 
of 117 MHz, a bipolar 22V10 PLD 
achieves its high speed thanks to an 
input-to-output propagation delay of 
just 5 ns. As with standard 22V10 
PLDs, the high-speed chip provides 
up to 22 inputs, up to 10 outputs, and 
has variable product-term distribu- 
tion to allow more complex functions 
to be implemented. The TIB- 
PAL22V10-5CFN gets its speed 
from the Impact-XL process that em- 
ploys low-power Schottky technolo- 
gy and proven titanium-tungsten 
fuses, and from a low-noise package 
that has very low inductance and can 
tolerate higher board noise than 
some other packages. The package 
uses JEDEC-approved revolution 
power-and-ground pinout with cen- 
ter Vcc pins. To minimize output 
skew, the outputs surround the V¢, 
pins. When operating from a 5-V sup- 
ply, the chip draws a maximum of 
210 mA. In lots of 100, the TIB- 
PAL22V10-5CFN sells for $25.75 
when housed in a 28-lead PLCC. DB 
Texas Instruments Inc., Semicon- 
ductor Group., SC-94003, P.O. Box 
655303, Dallas, TX 75265; (214) 
997-5666. 
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FREQUENCY MULTIPLIER 
UPS CLOCKS TO 120 MHZ 

As one way to lower the cost of high- 
frequency oscillators, the ST49C101 
is a mask-programmable CMOS cir- 
cuit that can multiply the output fre- 
quency of a low-frequency crystal 
oscillator to provide high-frequency 
clocks in workstations, graphics sub- 
systems, and many other applica- 
tions. Housed in 8-lead mini DIPs or 
SOIC packages, the preprogrammed 
versions of the analog frequency 
multiplier, the ST49C101P8 or 
ST49C101CF8, accept a 10-MHz ref- 
erence input and deliver a 120-MHz 
output clock. Designed for low-pow- 
er operation, the multiplier chips run 
from a 5-V supply but operate at 
power levels below that of digitally 
based frequency multipliers. The 
stability of the output frequency is 
determined by the stability of the in- 
put frequency and the divider ratio. 
Customized multiplication factors 
can be mask programmed into the 
analog chip with a turnaround of just 


You Need 
tree City 


NEW PRODUCTS 


DIGITAL ICs 


three weeks for production quanti- 
ties. The DIP or SOIC-housed ver- 
sions sell for $3 each in lots of 1000 
units. Samples are available now and 
production quantities currently re- 
quire about four weeks from receipt 
of order. DB 
Startech Semiconductor Inc., 219 
Bordeaux Dr., Sunnyvale, CA 
94089; Ram Reddy, (408) 745- 
0801. 


FEATURE-RICH 8-BIT MCUS 
OPERATE FROM JUST 3 V 
Enhancing the options for its 
68HC11 family of 8-bit microcon- 
trollers, Motorola has created low- 
voltage versions of 25 different fam- 
ily members. The MCUs that contain 
on-chip EEPROM and a-d converters 
are included as part of the family, 
which can operate at clock frequen- 
cies of up to 38 MHz with supply levels 
of as little as 3-V, or as high as 5.5 V. 
The most recent additions include 
the 68HC11F1, the KAO, KA1, KA8, 
and the KA4. The F1 includes no 


USA 


ity trees add the soft touch of nature to our 

busy lives. They cool our cities, fight 
pollution, conserve energy, give wildlife a home, 
and make our neighborhoods more liveable. 

The trees on city property, along streets and in 
parks, are an essential part of the urban forest. To 
keep these trees healthy and abundant, your town 
needs an organized program for their care...an 
annual action plan to plant and prune the city’s 


trees, and to maintain their health. 


You can make a difference — by planting and 
caring for trees in your yard and in your neighbor- 
hood, and by encouraging your city government's 


community forestry program. 


Support Tree City USA where you live. For your 
free booklet, write: Tree City USA, The National 
Arbor Day Foundation, Nebraska City, NE 68410. 
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ROM or EPROM, but packs 1 kbyte 
of RAM, and 512 bytes of EEPROM 
along with 30 I/O lines, and an 8-bit 
a-d converter. One of the other chips, 
the KA4, comes with 24-kbytes of 
ROM or EPROM, 768 bytes of RAM, 
640 bytes of EEPROM, over 50 I/O 
lines, and an 8-bit a-d converter. Sev- 
eral EPROM-based versions, some 
containing EEPROM, were also re- 
leased with 3-V supply operation— 
the 68HC711D3, E9, and L6. The D3 
includes 4 kbytes of EPROM, 192 
bytes of RAM, 32 I/O lines, and oper- 
ates at speeds of up to 2 MHz, while 
the E9 comes with 12 kbytes of 
EPROM, 512 bytes of RAM, 512 
bytes of EEPROM, an 8-bit a-d con- 
verter and 38 I/O lines. The L6 adds 
another 4 kbytes of EPROM and 
more I/O lines. Prices for the 3-V 
chips are $4.34 to $21.28 each in lots 
of 10,000. DB 
Motorola Inc., Microcontroller 
Div., 6501 William Cannon Dr. W., 
Austin, TX 78735-8598; Judy Ra- 
cino, (512) 891-3465. 
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17-IN. DISPLAY ADDS 
TOUCH FUNCIONALITY 

The TruePoint-DS17 Touch Monitor 
is a 17-in. flat, square display that 
adds touch-screen capabilities. It in- 






tegrates a high-resolution Mitsubi- 
shi Diamond Scan 17FS CRT with an 
analog capacitive touch screen and 
controller, and all the necessary soft- 
ware drivers. The touch functions 
come from a transparent thin-film 
conductive coating that’s fused to 
the display’s glass surface. A glass 
overcoat protects and seals the sen- 










One Stop Shopping! 


All your circuit board needs under one roof. 


PCB MANUFACTURING 
e 2 day turn on multi-layers 
e Prototype and production 
e Gerber Data Test 

FR4, Polyimide 

¢ Turnkey assembly 

e PCMCIA up to 6 layers 


PCB DESIGN LAYOUTS 

e Layouts for Economical 
manufacturing 

e Backplanes 

e Impedance Control 

e Analog and ECL 

e Surface Mount 

e 3 CAD Workstations 


TECHNICAL SUPPORT 
e Free Design Layout Tips 


sor. The monitor supplies high-re- 
fresh, flicker-free resolutions up to 
1280 by 1024 pixels at 74 Hz noninter- 
laced. It also incorporates a dot pitch 
of 0.28 mm, a vertical scan range of 
50 to 130 Hz, and a horizontal scan 
rate of 30 to 78 kHz. Available now, 
the TruePoint-DS17 sells for $1975. 
Large-quantity discounts are avai- 
lable. RN 

MicroTouch Systems Inc., 300 

Griffin Park, Methuen, MA 01844; 

(508) 659-9100. 


NOTEBOOK HOLDS 

SL ENHANCED 486SX 

A 33-MHz SL Enhanced 3.38-V 486SX 
microprocessor forms the brains of 
the T1910 notebook computer. The 
6.5-lb. system comes with a choice of 
a color or monochrome 9.5-in. flat- 
panel display. System memory 
ranges from 4 to 20 Mbytes, while 
the hard-drive options run from 120 
to 200 Mbytes. The computer’s 14.5- 
mm “hot-pluggable” PCMCIA slot 
ean handle cards of any standard 
























form factor. The built-in NiMH bat- 
tery supplies better than 3 hrs. of | 
computing life and a 2.3-hr. recharge 
time. Preinstalled software includes 
MS-DOS 6.2, Windows 8.1, and Ultra- 
Font (a drawing package). A track- 
ball is included. Prices range from 
$1599 to $2499, depending on the 
bundled options. RN 

Toshiba America Information 

Systems Inc., P.O. Box 19724, Ir- 

vine, CA 92713; (800) 334- 


3445. 


OLID STATE IS OUR BUSINESS 





25 years of solid state relay experience—commercial/industrial expe- 
rience since 1968. All of our products contain that know-how. Our 
price/performance ratios are better than ever. Here is an example: 


The C-15 ac solid state relays are truly valued engineered, 


e Free MFG Cost 

Cutting Tips 
¢ We accept Gerber Data 
Via Modem 


Call For A Quote! 


Phone: (714) 970-2430 
Murrietta ax. (714) 970-2406 




















4761 E. Hunter Ave., Anaheim, CA 92807 
READER SERVICE 118 


BRE LECTRONIC 
APRIL 18, 1994 


employing back-to-back SCRs with a zero crossing turn on 
circuit. They also provide transient free switching of AC 
loads and very low EMI and noise generation. This series 

of solid state relays has versions rated at 10 and 25 amps rms 
at 250 V rms. These units are packaged in the familiar 
industry standard configuration. 


“49° TELEDYNE 
ELECTRONIC TECHNOLOGIES 


SOLID STATE RELAYS 
Home Office, 12964 Panama Street, Los Angeles, CA 90066-6534 
Telephone: 310-577-3825 ¢ FAX: 310-574-2015 
OVERSEAS: GERMANY: (0611) 7636-143; ENGLAND: (081) 571-9596; 
BELGIUM: (02) 717-52-52; JAPAN: (03) 3797-6956. 
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Coilcraft's family of horizontal mount 
power chokes ae you downsize your 
circuit and your budget. 

Our .45" diameter PCH-45 Series 
is rated for 14.3 Amps DC at 3.9 nH. 
Other parts provide up to 100 mH 
inductance. 


siatermnenegem ~~ Lowppofile power chokes. 
wcrwcrtiueeecs (me Higher current. Less currency. 





amp) inductors for regulating switch- 
ing power supplies. They’re ideal for 





Outputs over 2 Amps and cross | | For lower current applications, 
regulation in multi-output supplies. | | choose our PCH-27 chokes with a di- 
Current ratings up to 20 Amps DC \ ameter of only .27 inches! 


(based on 40° C max rise), and 42 to 
372 v-usec Volt-time products are of- 
fered. Custom values are available. 

By using amorphous alloy core 
materials, these mag amps offer ex- 
tremely low loss, especially at high 
frequencies (100 kHz and up). They 
require lower reset current compared 
to parts with nickel-iron alloy cores, 
as well as high BSAT. 

For more information contact 
Coilcraft, 1102 Silver Lake Road, 
Cary IL 60013. 708/639-6400. 1102 Silver Lake Road, Cary IL 60013 
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Most values are shipped from stock. 
And they're all priced well below other 
US manufacturers. 

Order our low-cost Designer's Kit 
with 60 standard values to use in your 
prototypes. Or call us and we'll custom- 
engineer a choke to fit your needs. 
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Now you can get the high Q of an air 


core inductor. Plus the convenience 
and cost savings of a true surface 
mount component. 

Coilcraft springs come in values 
from 2.5 to 43 nH with Qs at high 
frequencies that reach 200 and higher. 


Need more Q? Try our new 








EMI filters reduce noise 


in RS-282 signa tne surtace mount spring inductors. 


Coilcraft’s new EMI Filter Modules 


are an easy, effective way for users 0 
to eliminate the problems of stray 220 Our 2% tolerance versions can help 


you eliminate circuit tuning altogether! 


electromagnetic interference (EMI) in 
They're tape and reel packaged 


Signal cables running between poorly 


filtered equipment. 200 and have a jacket with a flat top for 
re a Feige nels auto insertion. We even tin the leads 
RS-232 cable and an input or output ie Fa peg OL ee eens 


; } 
port. Common mode magnetics filter Order our $60 C102 Designer's 


all lines including the frame ground, 160 |e Ze Aa . y sae coe pope ae 





attenuating EMI as much as 19 dB 7 _ 
over the critical 30 - 300 MHz range . A 7) mount product catalogs. 
while leaving data signals totally un- 140 | © oe ~~ 
disturbed. °f 4 
Comparable EMI filters for circuit 200 400 600 ## 800 1000 CLA 
board mounting are also available. MHz MHz = =MHz = =MHz = MHz : 
For more information contact 1102 Silver Lake Road, Cary IL 60013 
Coilcraft, 1102 Silver Lake Road, 800/322-2645 FAX 708/639-1469 


Cary IL 60013. 708/639-6400. 
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aa Ng Protot\? 
re designed right ‘ 


tion, Today, that’s all you get. For both the logical and physical sides of your PCB or MCM. The solution? Full process support that 


ine your product with our Design Architect, then simulate with QuickSim lI, which delivers both the speed 





One itera 
gets it right the first time, Just def 


and capacity to handle advanced 37-bit and 64-bit systems. Plus, the QuickSim 1 environment supports an entire family of test and analysis 


tools to ensure built-in performance and testability. At layout, our Board Station 500 and M(M Station follow timing and signal integrity 


you perform interactive and automatic placement and routing, And our DFM tools 


ing with no surprises in terms of price or proces. What's more, 
or and find out how companies 


constraints originally entered on yout schematics as 
PCB or M(M can slide right into volume manufactur 
rk, So explore the new front 


are using our tools to push prototyping into history. 


quarantee that you 


n through our Falcon Framewo 
like NCR and Austek Microsystems 


you get the freedom ot multi-vendor integratio 
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FIRST POWERPC MACS 
DELIVER MANY FEATURES 


hree desktop computers 

based on the PowerPC 601 

RISC processor represents 
Apple Computer’s first Macintosh- 
compatible RISC-based systems. 
The three machines, in order of per- 
formance, include the 6100/60, 7100/ 
66, and the 8100/80, which are based 
on 60-, 66-, and 80-MHz versions of 
the PowerPC 601. For native-mode 
applications, the 6100/60 delivers be- 
tween two- to four-times the perfor- 
mance of a 68040 running at 33 MHz; 
for emulated 680x0-based software, 
the same platform delivers perfor- 
mance equivalent to a fast 68030 to 
68040 system. The 7100/66 system 
runs about 25% faster than the 6100/ 
60. The top-of-the-line 8100/80 deliv- 
ers about twice the throughput of 
the first system. 

Neither the 60- nor the 66-MHz 
systems include any secondary 
cache, but the 80-MHz unit has a 256- 
kbyte cache as standard. All three 
systems come with 8 Mbytes of 
RAM, and both an asynchronous 
SCSI port and a DMA-supported 
Ethernet port are included. All mod- 
els also come with a video-input capa- 
bility that supports NTSC, PAL, and 
SECAM, and handles video in a resi- 
zable window. Video output in NTSC 
or PAL formats, as well as an S-video 
I/O port, also comes on all models. 
The video I/O goes through a new 
connector interface on the rear panel 
of all the systems. LocalTalk and 
GeoPort-compatible serial inter- 
faces are included, as is a 16-bit ste- 
reo audio I/O port and an Apple 
Desktop Bus port for input devices. 

NuBus expansion slots are includ- 
ed in all systems—one 7-in. card in 
the 6100/60 and three full-size cards 
in the other two models. Memory ex- 
pansion beyond the base memory 
goes from 72 Mbytes (in the 6100/60) 
to 186 Mbytes (in the 7100/66), and 
peaks at 264 Mbytes (in the 8100/80). 
All systems come with a DMA-sup- 
ported floppy drive, and with 160 to 
250 Mbytes of hard-disk storage in 
the base models. The high-end sys- 
tem holds disk drives capable of up to 
1 Gbyte. A CD-ROM drive is optional 
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on all systems. The 8100/80 also 
comes with a second SCSI channel, 
so slow peripherals won’t bog down 
higher-speed ones. 

Video frame buffer support starts 
with DRAM-based video memory on 
all models, but the 7100/66 and 8100/ 
80 include higher-performance 
VRAM-based frame buffers of 1 
Mbyte and 2 Mbytes, respectively. 
One 14- or 16-in. display monitor is 
supported by the 6100/60 (16-bit col- 
or on the 14-in., and 8-bit color on the 
16-in. monitor), while with the 
VRAM-based video adapter, the 
7100/66 and 8100/60 support up to 
21-in. monitors with up to 24-bit col- 
or. The systems will all run the Mac- 
intosh System 7.1.2 operating sys- 
tem and come with AppleScript, PC 
Exchange, and QuickTime software. 
The system also has PlainTalk, a 
text-to-speech and speech-recogni- 


tion software package, and MS- 
DOS/Windows emulation through 
the Insignia Software SoftWindows 
emulator. 

The 6100/60 comes in a low-profile 
pizza-box enclosure, the 7100/66 
comes in a moderate-height desktop 
cabinet, and the 8100/80 comes in a 
mini-tower-style cabinet. Initial 
prices are $2000, $8000, and $4000, re- 
spectively, for the 60-, 66-, and 80- 
MHz systems. An upgrade card for 
68040-based Macintoshes is also 
available for the processor-direct 
slot. Prices for the PowerPC Macin- 
toshs are $1819, $2899, and $4249, re- 
spectively, for just the 60-, 66-, and 
80-MHz CPU box, and increase to 
$2209, $3879, and $4869, respective- 
ly, for systems with a color monitor 
and keyboard. The Power Macintosh 
upgrade card sells for $699. 

Apple Computer Inc., 20525 
Mariani Ave., Cupertino, CA 
95014; Brodie Keast, (408) 996- 
1010. 

M@ DAVE BURSKY 





SJURY(=) au [alm Mgele|e) (=m i 


IR. Aloser 


You’re Gonna Deliver When?!! 


When is St. Patrick's ee hee 
e 


romised Rocky in production 
ere last week! 


they wou 
(CLICK!) Hello...Hello... 
I shoulda called Prem for pc power transformers. I hear 
they deliver when you need them, 


I really shoulda called Prem. 
You oughta call Prem!” 


<= PREM 


Where Quality Really Counts! 





For Prem’s new catalog or additional product information, call or write 
Prem Magnetics, Inc. 
3521 North Chapel Hill Road, McHenry, IL 60050. 
Phone: 815-385-2700. FAX: 815-385-8578. 
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“THE HIGH 
PERFORMANCE 
CSIGA HERTZ RELAY 


m@ RFE Switching up to 4 GHz 


m Magnetic latching cuts power drain 





=m Convenient Centigrid® package 


m Aerospace and commercial versions 





to the task. We married over three The high performance giga- 


TT he TO-5 family of relays 
are great performers in RF 
switching applications. They are 
inherently that way. Low inter- 
contact capacitance. Low inser- 
tion loss. Up through 500 MHz. 
No problem. 

But then you wanted them 
for even higher frequencies. You 
wanted gigahertz performance, 
and not just 1 GHz, but 3 or 4. 
That took some serious doing. 
But our combination of experi- 


ence and innovation was equal 


decades of TO-5 and Centrigrid® 
technology with some new tech- 
niques we developed to enhance 
the RF characteristics. The 
results? The gigahertz Centigrid® 
relay (RF 170). We were able to 
extend the relay’s performance 
from the MHz range to the GHz 


range. And handle RF switching 


functions all the way up to 4 GHz. 


The RF 170 has higher isolation 
across contacts and across poles 


over the frequency range. 


hertz Centrigrid® relay (RF 170) 
will handle your toughest switch- 
ing assignments, especially when 
power drain is critical. For price, 
delivery, and more technical infor- 


or Fax us at 1213-779-9161. 





“© TELEDYNE RELAYS 


Innovations In Switching Technology 


Home Office: 12525 Daphne Avenue, Hawthorne, CA 90250 © Telephone: 213-777-0077 © Fax: 213-779-9161 


Overseas: GERMANY, (0611) 7636-143; ENGLAND, (081) 571-9596, BELGIUM, (02) 717-52-52; JAPAN, (03) 3797-6956 
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DESIGN CONTROLLERS 
FOR NONLINEAR SYSTEMS 
The Nonlinear Control Design Tool- 
box, said to be the first commercial 
product for designing automatic con- 
trollers for nonlinear systems, is in- 
tended for engineers who design 
controllers applied in automotive, 
aerospace, and process control. The 
toolbox enables engineers to design 
controllers directly in the nonlinear 
domain, bypassing linear-approxi- 
mation and other ad hoc steps previ- 
ously required. The toolbox extends 
the company’s Simulink block dia- 
gram environment for modeling ana- 
lyzing dynamic systems. The user 
places one or more NCD blocks in a 
system model and then graphically 
describes constraints on the system 
time response with the mouse. The 
toolbox can be used to tune multiple 
controllers within a system. The de- 
signer can use MonteCarlo simula- 
tions to design controllers even when 
there are uncertainties or variations 
in the system’s components. Pricing 
begins at $895 for the Windows ver- 
sion. SVT 

The MathWorks Inc., 24 Prime 

Park Way, Natick, MA 01760; 

(508)653-1415; fax-2997. 


PROGRAM TAKES 
A SOFTWARE INVENTORY 
NetCensus version 2.0 software 
automatically tracks hardware and 
software components on networked 
and standalone workstations. With 
the software, users can monitor 
changes, find underused PC compo- 
nents, plan and budget for upgrades 
and growth, and control use of non- 
standard and unauthorized soft- 
ware. NetCensus identifies software 
by brand name, version number, em- 
bedded serial number, and foreign 
language edition. Version 2.0 re- 
quires a 386-based, IBM-compatible 
PC as an administrator with 5 
Mbytes of hard disk space, 4 Mbytes 
of RAM, DOS 38.3 or later, and Win- 
dows 3.1. Prices range between $10 
and $20 per PC, depending on the to- 
tal number of PCs. Product up- 
grades are free for a year with or- 
ders of 50 or more licenses. SVT 
Tally Systems Corp., P. O. 70, 
Hanover, NH 03755; (800) 262- 
3877 or (603) 643-1300; fax - 


9366. 
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NEW PRODUCTS 


WINDOWS-BASED COMM SOFTWARE 
()PERATES IN THE BACKGROUND 


y running Version 1.0 of the 
QModemPro for Windows 
communications program, 
users can upload or download files in 
the background, while running other 
applications in the foreground. In ad- 
dition, the software supports both 
data and fax transmissions. Faxes 
can be sent or received using any 
Class 1 or 2 fax modem. A host of 
transfer protocols are supported, in- 
cluding ASCII, Compuserve B+, 
Kermit, and variations of XModem, 
Y Modem, and ZModem. In addition, 
QModemPro for Windows supports 
almost all standard terminal emula- 
tions. 

Another feature built into the 
package is the ability to upload files 
using a drag-and-drop procedure, go- 
ing from the Windows File Manager 
to QModemPro’s upload window. 





Losing the Golf War 


Portions of files can be marked and 
copied to the Windows clipboard. 
Sound cards are supported, enabling 
different sounds to be attached to 
such functions as connect, dialing, 
failures, and file-transfer success. 
Another feature of the software is 
the ability to view .GIF files while 
downloading. 

Full support is included for asyn- 
chronous connection to PCs, Macs, 
minicomputers, mainframes, and 
most popular on-line information 
suppliers. Available now, QModem- 
Pro for Windows sells for $139. Us- 
ers of earlier versions of QModem 
communication software can up- 
grade for $50. 

Mustang Software Inc., 6200 
Lake Ming Rd., Bakersfield, 
CA 93306; (800) 999-9619 or (805) 
873-2500. 
M@ RICHARD NASS 


"Rocky. This new catalog's not only got transformers, 
it's got golf balls guaranteed to go 400 yards. Don't 
scream, Rocky. I didn't know Prem had a new catalog. 
But think about it, Rocky, 400 yards... 
(CLICK!) Rocky?? Hello...Hello... 


I really shoulda called Prem. 
You oughta call Prem!” 


Where Quality Really Counts! 





For Prem’s new catalog or additional product information, call or write 
Prem Magnetics, Inc., 
3521 North Chapel Hill Road, McHenry, IL 60050. 
Phone: 815-385-2700. FAX: 815-385-8578. 
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MICROPOWER 12-BIT A-D CONVERTER PAIR NEEDS 
JUST 20 vA Ig SAMPLING AT 1 KHZ 


he demand for integrated 

circuits needing ever-lower 

operating power, supply 
voltage, and size continues to have 
an impact upon the instrumentation 
arena as well as that of the personal 
computer. 

Meeting these needs are a pair of 
micropower 12-bit sampling analog- 
to-digital converters in 8-pin dual in- 
line packages and small outline inte- 
grated circuits. 

While these siblings are designed 
to run off 5-V to 9-V rails, 2.7-V ver- 
sions are just around the corner. 
Called the LTC1286 and LTC1298, 
only the analog inputs of the analog- 
to-digital converters differ. The for- 
mer ADC sports one differential in- 
put; the latter offers a software se- 
lectable two-channel multiplexer. 
On-chip serial ports provide efficient 


Ver = Vege = SV" 
2OCKHZ 


UPPLY CURRENT (nA) 


NS 





data transfer, over three wires, to a 
wide range of microprocessors. 

The two converters’ quiescent cur- 
rent, a direct function of the sam- 
pling rate, ranges from less than 5 
uA, while sampling at 100 Hz, to 250 
wA, when sampling at the maximum 
rate of 12.5kHz. Moreover, when not 
converting, the a-d converters auto- 
matically shut down and draw less 
than 3 pA. 


The a-d converters’ switched-ca- 
pacitor SAR architecture provides 
inherent sampling. The supply rail 
can be used as a reference, or an ex- 
ternal reference can be used. 

Typical ac specifications are pro- 
vided for 1-kHz inputs, while sam- 
pling at 12.5 kHz. For those condi- 
tions S/(N+D) = 72 dB, THD = -80 
dB, and SFDR = 80 dB. At de maxi- 
mum integral linearity error = 12 
LSB, however, “‘no-missing-code op- 
eration” is guaranteed to 12-bits. 
Maximum gain and offset error run 
+8 and =©8 LSB, respectively. 

In quantities of 1000, the DIP 
costs $4.65 and $5.00 each, respec- 
tively. 

Linear Technology Corp.,1630 
McCarthy Blvd., Milpitas, CA 
96035-7487; (800) 4-LINEAR. 


@ FRANK GOODENOUGH 









Runs Your Target Fast, 
So You Make Your 
Market Window First. 


At 25 MHz, the CheckMate II™ emulator 
is the fastest full-featured system for the 
80C186 and 80C188 families. With all the 
features ever wanted in an emulator, it fits 
between two fingers. And at $7,000, each 
design team member can have one - elimin- 
ating the emulator as the lab bottleneck. 


Whether using Paradigm/DEBUG™ or reducing download time to seconds, the 
CheckMate II™ emulator is the most efficient. Plus, CheckMate Systems™ offers 
superior customer support. Be first to your market window. Call us at 
206-869-7211 or fax your business card to 206-861-3647. 


| CheckMate Systems” 


CheckMate Systems, P.O. Box 3361, 15225 N.E. 90th Ave.,Redmond, Washington 98052 
Europe: UK 44-0272-860400 Germany 49-08131-25083 France (33) 1-3054-2222 
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We Also Support 
The Intel® 80C 196 Family 
and The NEC“ V25. 
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PICO 


ULTRA-MINIATURE 








Manufactured and tested 
to MIL-T-27 


Frequency range 
20 Hz to 250 KHz 


Available from 
- 100 milliwatts to 3 watts 


Impedance from 20 ohms 
to 100 K ohms 


Operating temperature 
—55°C to +130°C 


» Low profile .2" ht. 


See EEM 
or send direct 
for Free PICO Catalog. 

Call toll free 
in NY call 914-699-5514 
FAX 914-699-5565 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 
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NEW PRODUCTS 


COMMUNICATIONS 


DUAL-CHANNEL LAN/WAN ANALYZER 
OFFERS LOW-COST, HIGH PERFORMANCE 


sing a powerful embedded 
processor and modular I/O 
modules, the RC-100WL an- 
alyzer permits network managers to 
perform simultaneous monitoring or 
troubleshooting of two LAN or 
WAN systems. The high processing 
rate of the unit’s Intel 960 embedded 
processor gives it a throughput of up 
to 2 Mbps for WANs, and a 16 Mbps 
for LANS. The dual-channel system 
can perform internetwork analysis 
tasks, such as simultaneously test- 
ing both sides of a bridge or router. 
Weighing 4 lbs., the analyzer is 
compact with the form factor of a 
slim notebook computer. Instead of 
incorporating the bulk of a dedicated 
display and keyboard into the ana- 
lyzer, the RC-100W Lis controlled via 
the parallel port of any Windows- 
based computer. Consequently, us- 
ers can use an existing PC as a non- 
dedicated controller or buy a dedicat- 
ed, low-cost desktop or laptop. The 
modular I/O section of the RC- 
100WL allows each channel to sup- 
port a different physical interface. 
Available now are modules to sup- 
port V.35, T1, FT1, E1, RS449/530/ 
232, X.21, Ethernet, and Token Ring. 
With optional software packages, 
each system channel can be config- 


ured to support monitoring and sim- 
ulation of many standard protocols, 
including Frame relay, SMDS, X.25, 
Asyne, TCP/IP, IPX, and DECnet. 
When used in dual-channel mode, the 
analyzer can be inserted between 
any combination of LANs and 
WANs. This allows the operator to 
obtain a real-time picture of the traf- 
fic on each network, as well as the 
flow of data between them. 

The graphical-interface-based 
software provided for the analyzer 
provides network managers with a 
powerful suite of analysis tools. 
Used in a conventional manner, the 
instrument can employ one channel 
to either perform analysis on exist- 
ing network traffic, or insert it’s own 
simulated data. The encapsulation 
analysis software provided with the 
RC-100WL lets it extract and ana- 
lyze data even when it’s embedded in 
several layers of protocol—for ex- 
ample, a TCP packet carried as IP 
data within frame relay. By employ- 
ing a standard PC for the user inter- 
face, and using large-scale integra- 
tion, production costs were kept low. 
The base unit is $9000. 

RadCom Corp., 900 Corporate 
Dr., Mahwah, NJ 07430; Avi Za- 
mir, (210) 529-1100. 
M@ LEE GOLDBERG 


CHIPSET FOR GSM IT CELLULAR PHONES 


three-chip set comes with 
all of the baseband func- 
tions for GSM-2 cellular 
handsets. GSM phase 2 is the en- 
hanced version of the European cel- 
lular telephone standard. Requiring 
only a radio subsystem and memory, 
the AD20msp410 chip set includes a 
phase-2 software suite, which pro- 
vides support for GSM’s enhanced 
features, such as direct transmission 
of digital information. The set con- 
sists of the physical layer processor 
(PLP), an algorithm signal processor 
(ASP), and a dedicated mixed-signal 
processing device called the base- 
band converter (BBC). 
The PLP performs all channel-cod- 
ing functions, and implements all ap- 
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plication software and GSM proto- 
cols via an embedded 16-bit micro- 
controller. The ASP performs all 
speech coding and soft decision 
equalization. The BBC includes CO- 
DECs and implements all mixed-sig- 
nal radio, audio, and auxiliary func- 
tions of the terminal. The chip set op- 
erates on a 3- or 5-V supply and fea- 
tures several power-saving modes, 
which can provide over two hours of 
talk time and a standby time of over 
40 hours. All components, including 
an evaluation board are sampling 
now. The chip sets and software will 
come separately or together for less 
than $50 in OEM quantities. 

Analog Devices Inc., 181 Bal- 

lardvale St., Wilmington, MA 

01887; (617) 937-1428. 
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NEW PRODUCTS 
POWER 


DRIVER TURNS ON 4 HIGH-SIDE FETS 
WHILE LIMITING THEIR CURRENT 


esigned to provide high-side 
drive for a quartet of n- 
channel power MOSFETs, 
the LT1161 quad driver also protects 
the FETs by providing user-pro- 
grammable current limiting. With 
the use of four internal charge 
pumps, this power-control IC shifts 
5-V CMOS/TTL logic levels to 8 to 12 
V above the supply rail required to 
fully enhance typical n-channel pow- 
er MOSFETs in high-side de-switch- 
ing applications. Bringing each of 
the logic inputs high turns on a sepa- 
rate charge pump, which in turn 
brings one of the four outputs high. 
The circuit brings the output at least 
4 V above an 8-V rail, 7 V above a 12- 
V rail, and at least 10 V above any 
supply rail between 24 and 48 V, the 
maximum operating voltage. 
Each switch channel also includes 
a drain-sense comparator, which 
monitors the voltage across a low-re- 
sistance, user-selected resistor in- 
serted between the drain of the FET 
and the supply rail. When the drop 
across the resistor exceeds 62 mV, 
the chip turns off the FET’s drive 
and starts an RC timer. The drive is 


SWITCH DROP {V) 





LOAD CURRENT (A) 

kept off for a feria of tiitie set by 
the timer’s external capacitor. When 
timed out, it automatically tries to re- 
start (turn on) the FET. If the fault 
causing the high current still exists, 
the cycle repeats itself until the fault 
is removed, protecting the FET and 
its load. 

The LT1161 comes in both com- 
mercial and industrial temperature 
grades and in both 20-pin DIPs and 
SOICs. The plastic DIP goes for 
$3.44 each in lots of 1000. 

Linear Technology Corp., 1630 
McCarthy Blvd., Milpitas, CA 
95035-7487; (800) 4-LINEAR. 


@ FRANK GOODENOUGH 


9-T0-3-V CONVERTER SUCKS LAST 
ERG FROM 9-V TRANSISTOR BATTERY 


ajor tasks for battery- 
powered systems include 
squeezing the last milli- 
coulomb of energy from the battery 
itself—over the widest range of load 
current. Efficiency is key when the 
energy source is a tiny 9-V battery. 
Meeting this requirement is a trio of 
buck converters, the MAX6389, 
MAX640, and the MAX653, with 
fixed outputs of 5 V, 3.3 V, and 3 V, 
respectively. Each includes a con- 
troller and a large, on-chip pMOS 
power switch. Input-voltage ranges 
for all three run from 4 V to 11.5 V. 
While operating from a 9-V bat- 
tery, the efficiency of the MAX639 
typically runs 91% when handling a 
100-mA load, and 94% when handling 
25 mA. At similar loads, the MAX640 
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runs 87% and 91% efficient, respec- 
tively, and the MAX658 runs 85% and 
89% efficient. With a low quiescent 
current of 20 wA maximum, the typi- 
cal efficiency at load currents as low 
as 1 mA runs from 85% to 95%. Run- 
ning off a 9-V battery, the on-resis- 
tance of the on-chip switch is 1.5 9 
maximum for all three devices. Con- 
nected to a 4-V supply rail, the on- 
resistance of the MAX640 and 
MAX653 is 2.8 2 maximum. 

All three de-to-de converters come 
in 8-pin DIPs and SOICs. In quanti- 
ties of 1000, pricing starts at $2.15 
each. 

Maxim Integrated Products, 120 
San Gabriel Dr., Sunnyvale, 
CA 94086; (408) 737-7600, ext. 
6087. 
@ FRANK GOODENOUGH 
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OCXOs 


4 Compact package 
QOfast warm-up _ 
Oo Uitra-stable 

my Mol a-lel ale 


QVectron reliable — 


2X2Xx1" | ator" 
—*Reduced height available 





To order a Free catalog, or for complete 
engineering assistance, call: 


f} = (203) 853-4433 
*% Fax: (203) 849-1423 


we 
nS The Crystal Oscillator Company 


VECTRON LABORATORIES, INC 


P.O. Box 5160. Norwalk, CT 06856-5160. 
A TECHNOLOGIES COMPANY 
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NEW PRODUCTS 
POWER 


REVERSE-BLOCK SWITCH 
SIMPLIFIES PC DESIGNS 

A reverse blocking switch for bat- 
tery-disconnect applications simpli- 
fies the design of power-supply cir- 
cuitry for portable computers. Re- 
placing two MOSFETs and associat- 
ed drive circuitry, the Si9718CY 
switch eliminates a problem that’s 
common to many dual-battery-pack 
devices by allowing the computer to 
switch from one pack to the other be- 





fore battery cells are completely dis- 
charged. The device is also useful in 
designs with auxiliary power 
sources, such as automotive ciga- 
rette lighters. Built on a lateral pro- 
cess, the reverse blocking compo- 
nent of the Si9718CY eliminates the 
parasitic diode typical in standard 
MOSFET technologies. Rated at 80 
mQ and 3.5 A, the device also in- 
cludes charge-pump and Enable cir- 
cuitry. Pricing is $2.95 in 100,000- 
piece lots. Samples are available now 
with production lead times running 8 
to 10 weeks. DM 

Siliconix, 2201 Laurelwood Rd., 

P.O. Box 54951, Santa Clara, CA 

95056-0951; (800) 554-5565, ext. 


18. [RST 


OPTO TRIAC DRIVERS 
ISOLATE LOGIC FROM LINE 
A series of 600-V, random-phase opto 
triac drivers consists one a GaAs in- 








frared ED op ically coupled to a 
non-zero-crossing, silicon bilateral 
ac switch (triac). The MOC3050 Se- 
ries of devices is designed to isolate 
low-voltage logic from 120- and 240- 
V ac lines to provide random-phase 
control of high-current triacs or thy- 
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ristors. These devices feature great- 
ly enhanced static dv/dt capability to 
ensure stable switching perfor- 
mance of inductive loads. Applica- 
tions include solenoid/valve con- 
trols, lamp ballasts, interfacing mi- 
croprocessors to 120- and 240-V ac 
peripherals, motor controls, and 
more. Pricing is $0.70 in lots of 1000. 
Samples are from stock and lead 
time for production lots is 6 
weeks. DM 

Motorola Inc., 5005 E.. McDowell 

Rd., Phoenix, AZ 85008; (602) 244- 


3879. 


MODULAR CONVERTERS 
MAKE SAFETY GRADES 
The XWR Series of modular 3-, 10-, 
and 20-W switching de-de converters 
are now UL-recognized (UL 1950), 
CSA-certified (C22.2, No. 234), and 
component IEC 950 registered. 
Available in single-, dual-, and triple- 
output versions, the high-efficiency 
modules are also offered in three 
wide dc-input-voltage ranges of 4.7 
to 7 V, 9 to 18 V, and 18 to 72 V. Out- 
put choices include 5, 12, 15, 5, 
+12, 15, 5/12, and 5/15 V. De- 
livery is from stock to four weeks. 
Evaluation samples are available to 
qualified customers. Call for pri- 
cing. DM 

Datel Inc., 11 Cabot Blvd., Mans- 

field, MA 02048; (508) 339- 

3000. 


200-W SWITCHERS 
BOAST AUTO-RANGING 
With features including a 90-to-130-/ 
180-to-264-V ac auto-ranging input, 
the PU200 Series of ac/dc power sup- 
plies offer built-in EMI filter that 
limits conducted emissions to FCC 
and VDE Level B standards. A pow- 
er-fail-detect signal is another fea- 
ture, as is typical efficiency of 70% 
and a minimum holdup time of 20 ms. 
Safety features include short-circuit 
protection with automatic recovery, 
over-voltage protection on the main 
output, and safety ground leakage 
current of 0.8 A at 115 V ac. Single- 
quantity pricing starts at under $200 
with OEM quantity prices as low as 
$90. Delivery is from stock to 4 
weeks for sample lots. DM 
International Power Sources Inc., 
200 Butterfield Dr., Ashland, MA 
01721; (508) 881-7434. 
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MICRO-T 
OSCILLATORS 
SLASH SPACE 


for greater computing power. 





| They take up only 5 x 7mm. 

Yet our new T series surface- 
mount crystal oscillators can drive 
“full-size” loads — 50 pF HCMOS 
or 10 TTL — at frequencies ranging 
from 1.8 MHz through 66.7 MHz. 
So they’re ideal for the latest 
PCMCIA cards, or any application 
where board space is at a pep 
but maximum performance. g Pr 





is paramount. 

Hermetically sealed at 420°C, 
our Micro-T’s are the state of the 
art in full-load oscillators — and the 
smallest. We make them right 
here, so you won't have long to 
wait for delivery. You'll like our 
prices, too. 

To find out more, call or write 


MF Electronics Corp. 


a 


—<— 0.276 (7.0) + T 
PAD 





PAD 1 


0.197 (5.0) 


Operating Input 

AYRe. eoaccnsaten. Temperature Voltage 

01% Qto70°C §V+0.5V 
a 005% 0 to70°C SV +0.5V 
Fixed .01% -40to+85°C 5V+0.5V 
Tristate 01% Oto70°C 5V +0.5V 
Tristate .005% 0 to70°C 5V +0.5V 
Tristate 01% -4010+85°C 5V+0.5V 


~ COMPON ENTS TH AT SET THE PACE 


10 Commerce Dr. e New Rochelle, NY 10801 
(914) 576-6570 ¢ FAX: (914) 576-6204 
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NEW PRODUCTS 


COMPUTER-AIDED ENGINEERING 





CONTROL-SYSTEM DESIGN ENVIRONMENT WIDENS 
APPLICATION RANGE WITH OPEN ARCHITECTURE 


n open architecture and 
new design-documentation 
tool are just two of the en- 
hancements embedded in the fourth- 
generation Matrix, product from In- 
tegrated Systems Inc. (ISI). Also 
new is the adoption of the company’s 
Xmath math software as the sys- 
tem’s main analysis environment. 
The Matrix, 4.0 open architecture 
makes it easy for ISI to add new tools 
into the environment. It also simpli- 
fies the task of integrating existing 
ISI or third-party analysis, model- 
ing, and simulation modules that 
bridge the gap between Matrix, and 
other CAE environments. These 
tight links with other tools trans- 
form Matrix, from a specialized con- 
trol-system design tool into a wide- 
ranging embedded-system design 





environment. 

AutoDoc is the new documenta- 
tion tool that’s been added to the Ma- 
trix, system. It uses models and sim- 
ulation results to automatically gen- 
erate detailed design documentation 
of applications created in the Matrix, 
environment. AutoDoc outputs can 
include tables of I/O interfaces, 
state-transition diagrams, annotat- 
ed control-block models, and global 
variables. In addition, AutoDoc out- 


puts are compatible with industry- 
standard Interleaf and FrameMaker 
electronic-publishing software. 

ISI’s existing Xmath software is | 
Matrx,, 4.0’s standard process- and | 
control-analysis system. Xmath fea- | 
tures object-oriented scripting, 2D 
and 3D graphics, and a programma- 
ble graphical user interface. And the 
Xmath library of special-purpose 
modules, including those for signal 
analysis and robust control, now 
function in the Matrix, environment. 

Initial shipments of Matrix, 4.0 be- 
gin this month for HP and Sun work- 
stations. DEC, IBM, and Silicon 
Graphics platforms will also be sup- 
ported. Pricing starts at $10,000. 

Integrated Systems Inc., 3260 
Jay St., Santa Clara, CA 95054- 
3309; (408) 980-1500. 
m@ LISA MALINIAK 





VHDL TOOL IMPROVES 

DESIGN PRODUCTIVITY 

Xpert HDL is a VHDL specification 
and management tool for both indi- 
vidual engineers and engineering 
teams. It helps control top-down de- 
sign of ICs and systems. Engineers 
use Xpert HDL to establish a consis- 
tent VHDL development environ- 
ment that improves code quality and 
increases productivity for specifica- 
tion, simulation, and synthesis oper- 
ating in a top-down methodology. 
The tool combines a IEEE 1076-com- 
pliant VHDL parser with an object- 
oriented browser and text editor. 
The browser understands design hi- 
erarchy and the relationships be- 
tween constructs and entities in a 
VHDL description. Xpert HDL’s 
text editor checks for syntax errors 
on-line as code is entered, and auto- 
matically completes VHDL con- 
structs using keystroke macros. Pre- 
defined templates speed design cap- 
ture for all standard VHDL con- 
structs, and lets users customize to 
enforce coding styles across large 
design teams. Users can execute 
checks to ensure that their VHDL 
code is synthesizable in either Syn- 
opsys or Viewlogic tools. Xpert HDL 
flags conditions where simulation 
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and synthesis results will differ due 
to, for example, problems with sig- 
nal initialization or sensitivity lists. 
In addition, on-line help assists both 
novice and experienced VHDL us- 
ers. Xpert HDL, available now for 
Sun workstations, costs $7500. LM 
Summit Design Inc., 9305 S.W. 
Gemini Dr., Beaverton, OR 97005; 
(503) 643-9281. 


MULTI-PLANE SOLVER 

IS FAST AND ACCURATE 

A multi-plane inductance, resis- 
tance, and current solver from Con- 
tec Microelectronics analyzes planar 
structures quickly and accurately. 





Called ContecPlane, the solver can 
be used to investigate ground 
bounce, simultaneous-switching 
noise and crowding, current distribu- 
tion, placement and sizing of decou- 


LECTRONI C 
APRIL 18, 1994 


pling capacitors, meshed versus sol- 
id planes, split planes, power dissipa- 
tion, and minimum-plane thickness. 
The product is efficient enough to 
solve large or finely meshed struc- 
tures. With ContecPlane, engineers 
can quickly investigate trade-offs in 
pe-board and multichip-module de- 
signs because once the planar struc- 
ture has been solved, they can use 
the same solution in multiple interac- 
tive Spice runs. ContecPlane uses ef- 
ficient techniques to solve for the in- 
ductance and resistance of multiple 
planes and traces in the presence of 
the planes. It also solves for mutual 
inductive coupling between planes, 
and includes the effects of voids that 
cause nonuniform current distribu- 
tions. ContecPlane outputs current 
distribution plots and reduced n-port 
Spice subcircuit models of the struc- 
ture. The n-port models can be used 
for transient, ac, and de simulations 
using the company’s ContecSpice 
simulator. ContecPlane is available 
now for HP and Sun workstations. It 
can be purchased alone for $15,000, 
or can be bundled with the compa- 
ny’s other software tools.LM 

Contec Microelectronics USA Inc., 

2188 Bering Dr., San Jose, CA 

95131; (408) 434-6767. 
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NEW PRODUCTS 


COMPUTER-AIDED ENGINEERING 


ARCHITECTURAL SYNTHESIS CONNECTS TO LOWER-LEVEL 
DESIGN TOOLS USING BACKPLANE TECHNOLOGY 


n architectural-synthesis 
tool from Viewlogic con- 
nects with lower-level logic- 
synthesis tools through the compa- 
ny’s open backplane technology. 
Called ViewArchitect, the high-level 
synthesis product elevates the de- 
sign abstraction at which engineers 
work. Then, users feed their high- 
level descriptions directly into the 
logic-synthesis tool of choice 
through a synthesis backplane. 
ViewArchitect is based on technol- 
ogy from both Viewlogic and Racal- 
Redac. Users describe, simulate, and 
synthesize system behavior at a high 
level of abstraction using VHDL. 
They can synthesize the architectur- 


NAVIGATOR SIMPLIFIES 
| FPGA DESIGN PROCESS 
An intelligent design-management 
tool from Data I/O simplifies and 
streamlines the CPLD and FPGA de- 
sign process. The company has inte- 
grated the tool, called Synario Pro- 
ject Navigator, into its Synario Uni- 
versal FPGA Design System for 
Windows. Project Navigator com- 
bines built-in device knowledge with 
results-oriented processing to quick- 
ly move users from design entry 
through implementation. The sys- 
tem comes equipped with detailed in- 
formation regarding the design flow 
for over 350 FPGA, CPLD, and PLD 
device architectures. It uses this 
knowledge to present a checklist of 
processing steps customized for the 
target device. Each time users select 
a new device, Project Navigator re- 
configures the design flow and pre- 
sents a new processing checklist. 
Throughout the design process, the 
Navigator implements results-ori- 
ented processing. This means that 
users point-and-click on the desired 
result, and then Synario performs all 
the processes needed to obtain that 
result. Synario pricing starts at 
$2995. LM 
Data 1/0, 10525 Willows Rd. N.E., 
P.O. Box 97046; Redmond, WA 
98073-9746; (800) 332-8246 or 
(206) 881-6444. 
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al design into block diagrams auto- 
matically, and analyze trade-offs to 
arrive at the best architecture prior 
to implementation. 

The tool provides early design ver- 
ification prior to implementation, 
and improves users’ ability to pre- 
dict, trace, and control synthesis re- 
sults. It also helps users meet de- 
sign-for-testability constraints 
through the insertion of test struc- 
tures across an entire chip during 
the design’s architectural phase. 

Users have access to a backplane- 
like capability that lets them feed ar- 
chitectural designs to a variety of 
logic-synthesis tools for structural 
implementation. ViewArchitect gen- 
erates output for all available logic- 


EDA TOOL CONSIDERS 
FABRICATION ISSUES 
The ATTDFF design-for-fabrication 
software package is the second prod- 
uct in AT&T Design Automation’s 
design-for-manufacture series. The 
tool accounts for the fabrication pro- 
cess using design rules, audits, and 
design-rule checks. Fabrication is- 
sues that are covered include drill- 
ing, conductor-pattern definition, 
plating and etching, solder mask, sol- 
der-paste and nomenclature-pattern 
definition, and bare-board test. The 
broad set of design rules are not hard 
coded in static component libraries 
like they are in many existing pc- 
board CAD systems. Instead, they 
are set up in interchangeable design- 
rule libraries that let ATTDFF be 
used for many manufacturing loca- 
tions having varying levels of sophis- 
tication and manufacturing capabili- 
ty. The tool’s Design Profiler gener- 
ates a report summarizing the key 
requirements of the design, which al- 
lows the factory to formulate an up- 
front estimate of costs and process- 
es. ATTDFF runs on HP and Sun 
workstations, and will be available 
early in the third quarter. A floating 
license costs $25,000.LM 
AT&T Design Automation, Room 
1M-412, 101 Crawfords Corner 
Rd., Holmdel, NJ 07733; (800) 336- 
5256. 
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synthesis tools, including those from 
Compass Design Automation and 
Synopsys. 

ViewArchitect costs $25,000. The 
initial version will be integrated into 
the company’s Unix-based Power- 
View design environment. In con- 
junction with the introduction of 
ViewArchitect, Viewlogic has 
slashed the price of its logic-synthe- 
sis tool by over 50%. That tool, called 
ViewSynthesis, now costs $9000 for 
Unix platforms and $7000 for PC- 
based Windows environments. 

Viewlogic Systems Inc., 293 Bos- 
ton Post Rd. West, Marlboro, 
MA 01752-4615; (508) 480- 
0881. 

@ LISA MALINIAK 


GRAPHICALLY CREATE 
PROGRAMMABLE LOGIC 
Warp is a graphical software envi- 
ronment from Cypress Semiconduc- 
tor for the design of its programma- 
ble logic. Based on VHDL, Warp 
uses graphics to ease design entry, 
timing verification and analysis, and 
waveform simulation. And because 
Warp3 is built on Viewlogic’s CFI- 
compliant Powerview and Workview 
Plus frameworks, it provides an 
open environment that lets users mi- 
grate designs to ASICs, gate arrays, 
and to the board and system level. 
Warp3 supports Cypress’ entire line 
of parts, including the UltraLogic 
family of FPGAs and complex PLDs. 
Users enter designs with a mixture 
of VHDL descriptions, Boolean ex- 
pressions, state tables, and schemat- 
ic diagrams. Regardless of the entry 
method, Warp8 translates the design 
into VHDL, compiles it, and synthe- 
sizes a logic-gate representation. It 
then fits the design into the chosen 
device, and generates a program- 
ming file. Warp3 runs on PCs under 
Windows, and on Sun workstations 
under OpenLook or Motif. Introduc- 
tory pricing is set at $4995 and $7495, 
respectively.LM 

Cypress Semiconductor Corp., 

3901 N. First St, San Jose, CA 

95134-1599; (408) 943-2600. 
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DIRECT CONNECTION ADS 


Fast & Friendly 


DIRECT CONNECTION ADS 


DA500 
Waveform 
Capture Board 


¢ 7.0 effective bits at 250 MHZ 


signal 


The 
World's 
ENS acs 


We Supply Solutions! 


Call to discuss your applica- 
tion with one of our engineers. 


¢ 200 MB/SEC auxiliary bus 
¢ Memory expandable to 


1gigabyte 


¢ 350 MHZ analog bandwidth 
¢ 2 analog input channels 
¢ ISA compatible board 


SIGNATEC 





for 


Best Value in the World 


Polyimide and FR4 
Commercial & Milspec 


MULTILAYER 
PROTOTYPES 


1 to 5 day turns () 1 to 12 layers 


5 DAY TURN PRICES FOR FR4 BOARDS 


SINGLE SIDED DOUBLE SIDED 


| PIECES | 2 | 5 | 10 | 





big 519] yp 
| 120] 385] 519] 649] 


5&6 aac 


i 
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7&8 mahi 
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1311] 1750] 2187! 


KEYBOARD 
CONTROLLER 
SOURCE CODE 


At last, here’s the developer's kit that allows you 
PC designers to have sourcecode tothe 8042 
keyboard controller! This kit teaches you all 


about the controller, and how it runs the PC/AT 
keyboards and PS/2 mouse. The kit even 
includes a cross assembler and disassembler. 





EMBEDDED 
SYSTEMS 
LICENSES 


Annabooks is now issuing production licenses 
to embedded systems OEMs for MS-DOS 6.2, 
as well as for the older (and now lower-priced) 
versions. We also license all the versions of 

Windows, including NT. Get the convenie 
and economy of o 
(You have a fax in your car?) We also have 
ROM-executable versions of MS-DOS 5.0 


and Windows 3.1. 
ANNABOOKS 











3 & 4 LAYERS 
PIECES 2 


Hest Seal fara 1044; 1420 | 4774 | 


ALL OTHERS - CALL FOR QUOTE 


* Photopiotting 

* Testing 

* Gold Contacts - $56 
* 25% - Below 8 Mii 

* Thickness Variation 
* SMOBC & LPI - $50 


rae asa area Prices effective January 1. 1993. 


PCI 





Here is the definitive 


bus. Written by the experts, ae book con- 





Corona, CA 91720 USA 
ay 734-3001 
ax: (909) 734-4356 





CIRCLE 413 


Capabilities 
* Buried & Blind Vias 
* Polyimide Multilayer 
¢ Full body & bondable gold 
* Carbon Paste 
* Tin nickel burn-in boards 
« SMT - SMOBC 
¢ Up to 22 layers 
* Impedance control boards 
* UL listed 


DISCOUNTS: 10% con 


O/. “" CREDIT CARD 
5 %o € SALES 


Cali Ken Bahi 


1108 West Evelyn Avenue 
Sunnyvale, California 94086 


PHONE: 408/735-7137 
FAX: 408/735-1408 
MODEM: 408/735-9842 


CIRCLE 410 


HARDWARE 
AND 
SOFTWARE 






tains details on both hardware and software 
that you won't find anywhere else! Like Ed 
Solari’s book on the ISA and EISA buses, 
this book is bound to become the world wide 
reference for the PCI bus. Available 5/94. 


Call for more info now! 


1-800-462-1042 


Annabooks 


11848 Bernardo Plaza Ct., Suite 110 
San Diego, CA 92128-2417 


We accept Visa, 
MasterCard, AmEx, 
and company POs 


619-673-0870 619-673-1432 FAX 


CIRCLE 416 


355 N. Sheridan Ste #117 





The handheld programmer/emulator for 
demanding engineers. 





$4 programs EPROMs, EEPROMs, FLASH, PICs, 
8751 micros. It emulates RAM and ROM too! 


To get S4 on your desk tomorrow, or to simply request literature, call: 


800-328-2336 or 407-649-3335 
Fax: 407-649-3310 BBS: 407-649-3159 


aes, Dataman Programmers Inc., 
D | d ; n 22 Lake Beauty Drive, 
Suite 101, Orlando, 


Dataman Programmers inc FL 32806, USA. 








15 years of innovative solutions in the palm of your hand. 


DATAMAN CIRCLE 4 


@ Advin 








PILOT-U84 Universal Programmer 


The Leader in New FPGA Support 
@ Altera MAX 7064, 7128 @ Xilinx 1736D,1765D etc 
@ Intel FX-740, FX-780; 87C196 KD,KR,JR,MC etc 
® Moto 68HC711D3, E9; 68HC705 C8,C9,P9 etc 
® WSI PSD-4XX,-5XX,PAC,SAM ® Atmel 29C040 etc 
® AMD MACH435, 29F040, 16R8-4 ® Lattice pLSI etc 
@ All packages to 256-pin: PLCC,PGA,QFP,TQFP,SOIC 
800-627-2456 FAX: (408) 736-2503 
ADVIN SYSTEMS CIRCLE 401 


RELIABILITY PREDICTION 


SOFTWARE 


ARE YOUR PRODUCTS RELIABLE? 
The RelCalc 2 Software Package automates the 
reliability prediction procedure of MIL-HDBK- 
217, or Bellcore, allowing quick and easy 
reliability analysis of electronic products on 
your PC. Say goodbye to tedious, time consum- 
ing, and error prone manual methods! 


= NEW UPDATE! VERSION 3.1 now available. 
® User friendly: pop-up menus, hypertext help. 
= Very easy to learn and use; quick data entry. 

= Part library for rapid recall of part data. 

= Global editing functions for what-if? trials. 

® Reports which clearly organize results. 

= Save time & money as you design for quality. 
= Try our Demo Package today for $25. 


T-Cubed Systems, 31220 La Baya Drive, 
Suite 110, Westlake Village, CA 91362 
CALL: (818) 991-0057 FAX: (818) 991-1281 




















T-CUBED SYSTEMS 


CIRCLE 414 


DIRECT CONNECTION ADS 


















FuLLy INTEGRATED, Easy To use, ANALOG Circuit 
SIMULATION ENVIRONMENT, From One VENDOR, FEATURING: 
ntegrated schematic entry, Extensive model libraries, an 
\dvanced SPICE 3F based simulator, and Real time 
vaveform graphics. Starting at $95 for IsSpice 1.41 complete 
systems are available from between $990-$1725. 


Call Or Write For 


Your Free Demo and aE P.O. Box 710 San Pedro, 
information Kit! jnftusofg C* 99783-0710 


Fax 310-833-9658 
CIRCLE 408 


Tel. 310-833-0710 





TUSOFT 


BEAT THE ODDS with the 
WORST CASE ANALYZER ~ 


(C) 1993 DACI 





=xclusive probability-based risk assessment software 
Zonfirm the design integrity of amps, filters, power supplies, 
interface, PLLs, medical, flight, video, optics, mechanics, 
heat transfer, etc. 

Solve design equations for min, avg, max performance, 
sensitivites, and probability of failure. 

Easy to install and use; DOS format 

Used by engineering divisions of major Fortune 500 firms 
Companion Risk Master ™ program for design managers 
also available. 


NORST CASE ANALYZER™ $195.00/copy plus s+h. 
RISK MASTER™ $49.00/copy plus s+h. 


Design / Analysis Consultants, Inc. 
10014 N. Dale Mabry, Tampa, FI. 33618 
Tel 1-800-780-8331 FAX 813-961-2395 


IESIGN/ANALYSIS CIRCLE 404 























=" Newest in Z-World’s 
line of C-programmable 
miniature controllers, the Little Star™ 
has 16 sie digital inputs, 14 high-current driver out- 
puts, RS232/RS485, battery-backed RAM and real-time clock, 
programmable timers, watchdog, and more. The Little Star is 
also available with enclosure and LCD/keypad, expansion 
cards for additional I/O, and optional 18 MHz clock. Our 
‘easy-to-use, yet powerful Dynamic C™ development system 
($195) integrates an editor, compiler, debugger, and dozens 
of software libraries all in source code. The Little Star is 
ideal for OEM control applications, manufacturing automa- 
tion, test and data acquisition. 






1724 Picasso Ave. 
916.753.0618. Call Davis, CA 95616 
from your FAX. 916.757.3737 
Request catalog 18. 916.753.5141 FAX 


24-Hour AutoFax 


y. WORLD 


ENGINEERING 





CIRCLE 415 





Z WORLD 


TCP/IP 


Add them to your 
System Designs with: 


FUSION Developer's Kit 


¢« FUSION TCP/IP protocol suite 

¢ Flexible architecture - C source 
code 

¢ Used in hundreds of process 
control, embedded systems, and 
end-user designs 

¢ Full support, training, consulting 
and porting services 


For More Information Call 
(800) 541-9508 or (805) 484-2128 
FAX (805) 484-3929 


e Pacific Softworks 


PACIFIC SOFTWARE CIRCLE 409 


SOLID STATE DISK 

gat] B1@ soo Tale -\e)e)i(er-lireal ia) 
EPROM 

e Allows Diskless Operation 
Up to 1&3 MBYTE ROM-DRIVE 
N7itg) a)2],@ meve)ielaial 
Promkit Software by Annabooks 
ENE Ee) 

¢ Flash EPROM Supported _ 

‘ = y RAM oe suEpered 


\VV\SALEVEL FSSrasto"" ia 
COMMUNICATIONS & 1/0 ao a 


SEALEVEL SYSTEMS 


Turn your 
excess inventory 
into a tax break 
and help send needy 
kids to college. 


Call for your 
free guide 
to learn how donating your 
slow moving inventory 
can mean a generous 
TAX WRITE OFF 
for your company. 


FE coneepaen tent or 
inecapenitebalaitbcediahioer oun 


Call (708) 690-0010 


P.O. Box 3021, Glen Ellyn, IL 60138 
Fax (708) 690-0565 


Excess inventory today...student opportunity tomorrow 


CIRCLE 412 


Schematic @ 


Your 
Choice 
for EDA 
Solutions 


PCB layout @ 
Autoroute @ 


PLD design @ 


for WINDOWS 


[ango. DOS 


Call for your free, 
full-function demo 


800 488-0680 


ACCEL Technologies, Inc. 
CIRCLE 400 


Helping good 
ideas become 
great products 


ACCEL TECH. 


Intelligent Data Acquisition 


+ DAPwindows™, 
the new, easy 
way to develop 
high performance 
data acquisition 
applications 
under Windows, 
lets you implement 
your data acquisition 
application on a Data 

Acquisition Processor™ board without Windows programming. 
@ Every Microstar Laboratories™ Data Acquisition Processor, 
from the entry level DAP 800™ to the 486-based DAP 3200e™, 
has its own processor on board to handle the time-critical parts 
of an application. 

@ In measuring or controlling a real-time process, computing 
power has to be there when it is needed. If it isn’t, readings 
are lost and results are corrupted. With a DAP, an application 
has the computing power it needs when it needs it — free from 
the multitasking delays and resource demands of Windows. 
And with DAPwindows there’s no Windows programming. 





Call us about your project; ask for a FREE demo diskette. 
206-453-2345 / fax 206-453-3199 


MICROSTAR 
LABORATORIES‘ 





MICROSTAR LABS CIRCLE 417 





"I'm a vice president because I sold 22,000 gizmos 
this year. How’d you become a v.p.?" 


"I made a great deal on the 200,000 
gizmos you didn’t sell last year.” 


1 £4 





PCMCIA Card Tester 


APPLICATIONS: 


¢ PCMCIA Memory 
Card Testiny and 
Duplication 


¢ FAX / Modem card 
Programming & 
Functional Testing 


¢ ATA Solid State & 
Rotating Media Card 
Testing, Formatting, 
Defect mapping, 
Functional Exercising 


¢ Ultrafast! Programs 32x1MB Flash in 13 sec. 

¢ Supports PCMCIA2.0/JEIDA4.1 (Type |, II, II!) 

¢ Operates in stand-alone mode or networked 

¢ Software is Windows based with optional Touch Screen Interface 




















750 N. PASTORIA AVE., SUNNYVALE, CA 94086 USA 
Tel: (408) 730- 5511 Fax: (408) 730-5521 


B&C MICROSYSTEMS INC. CIRCLE 402 


Simple, personal 
device programming 


° ChipLab™ makes device selection and program- 
ming fast and easy with its Windows like user 
interface 

© Extensive on-line help 

® Programs more than 2000 PLDs, PROMs, 
EPROMs, EEPROMs, and MCUs 

© $895 (32-pin version) or $1495 (48-pin version) 

To order call 1-800-3-DataIO Ext. 904 
(1-800-332-8246) 
Also distributed by: 


Promark Technology West 1-800-227-3345 
JDR Microdevices 1-800-538-5000 


DATA I/O 


CIRCLE 403 


DATA 1/0 


Relex 


Re! Software 





Relex Reliability Software, long known for its power and 
flexibility, is now available for Windows, the Mac, and 
DOS! With features such as a powerful CAD interface, 
system modeling, impressive graphics, and unmatched 
user-friendliness, Relex is the ultimate, intuitive solution! 


@ MIL-HDBK-217 ¢ Bellcore © Parts Count ¢ 
@ Mechanical ¢ CNET e FMECA ¢ more e 


Call 410-788-9000 Today For a Free Demo! 
INNOVATIVE SOFTWARE DESIGNS, INC. 


410-788-9000 
FAX 410-788-9001 


CIRCLE 407 


Two English Elm Court 
Baltimore, MD 21228 USA 


INNOVATION SOFTWARE DESIGNS 
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SPDT switches with built-in drive 


ABSORPTIVE or REFLECTIVE dc to 5GHz 


Truly incredible... 


.superfast 3nsec GaAs SPDT reflective or absorptive 
switches with built-in driver, available in pc plug-in or SMA connector models, 


SPECIFICATIONS 
(typ) 


from only $14.95. So why bother designing and building a driver interface to 


further complicate your subsystem and take added space when you can 
specify Mini-Circuits’ latest innovative integrated components? 4 


Check the outstanding performance of these 
units... 
“off” state for absorptive models) and 3-sigma 


guaranteed unit-to-unit repeatability for insertion loss. 


These rugged devices operate over a -55° to 
+100°C span. Plug-in models are housed in a tiny 


plastic case and are available in tape-and-reel format 
(1500 units max, 24mm). All models are available for 


immediate delivery with a one-year guarantee. 


—_ 
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Distribution Centers /NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 


high isolation, excellent return loss (even in the 


Frequency 
(MHz) 

Ins. Loss (dB) 

Isolation (dB) 

1dB Comp. (dBm) 

RF Input (max dBm) 

VSWR “on” 

Video Bkthru 
(mV,p/p) 

Sw. Spd. (nsec) 

Price, $ 


(1-9 qty) 





finding new ways ... 
setting oe standards 


Absorptive SPDT 


YSWA-2-50DR 
ZYSWA-2-50DR 
dc- 500- 2000- 
500 2000 5000 
WA 14 #19 
42 31 20 
18 20. 225 
= OF so 
129 1.35. “Lo 
30 30 30 

3 3 3 


YSWA-2-50DR (pin) 23.95 
ZYSWA-2-50DR (SMA) 69.95 | ZYSW-2-50DR (SMA) 59.95 








Reflective SPDT 


YSW-2-50DR 
ZYSW-2-50DR 
dc- 500- 2000- 
500 2000 5000 
0.9 1.3 1.4 
50 40 28 
20 20 24 
22 22 26 
1.4 1.4 1.4 
30 30 30 
3 3 3 


Mi / ni [. Ci é rc u it S WE ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn, New York 11235-0003 


(718) 934-4500 Fax (718) 332-4661 
FAOFE 44-252-835094 Fax 44-252-837010 


YSW-2-50DR (pin) $14.95 


For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 e MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK 


F141 REV. D 
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3.3V and 5V High Efficiency Dual Step Down Switching Regulator. 


The LTC1142 dual-output ultra high- allowing 10-12 cell battery packs. 
efficiency synchronous regulator con- The LTC1142 also oe full 
troller, available in a compact 28-lead synchronous MOSFET switching 


. _ . EFFICIENCY . 
SSOP, maximizes battery life in a small for os ies sections for 
amount of board space efficiencies which can exceed 95%. 


The [TC1143 dual-out- The LTC1143 uses the fewest exter- 

3 nal components in the least amount 
of board space with efficiencies 
around 90%. 

These versatile controllers also 
provide short circuit protection, very 
low dropout operation and excellent 
transient response. Pricing starts at 


Actual Size __| put high-efficiency regu- 





lator controller is available in a space- 
saving narrow 16-lead SOIC package. 
Both devices feature advanced 
Burst Mode™ power management cir- 
cuity providing high efficiencies at load 


aL is 
currents from a few milliamps to amps. fbseeaReur as Soe 
Standby current is a low 160A piece qu s 


per regulator. the LTC1143CS. 


Both the LTC1142 and LTC1143 Orn ee 
incorporate two independent regulator oe 


blocks providing 3.3V and 5V out- | ey pone 

puts with individual shutdown to INEAR Milpitas, California — 

less than 200A. The LTC1142 oper- TECHNOLOGY 408-432-1900. For literature only, 
call 1-800-4-LINEAR. 

FROM YOUR MIND TO YOUR MARKET 


ates over a SV to 20V input range, 
AND EVERYTHING IN BETWEEN. 






























































Burst Mode is a trademark of Linear Technology 
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